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PREFACE TO THE SIXTH EDITION 

The fifth edition of this work has been exhausted m less than two years 
The rapid sale of that edition indicates approval by a large number of readers 
The expression of approval of the critics and the enthusiastic and laudatorj 
comments of many reviewers and of the numerous correspondents lead me 
to believe that the fifth edition is a good book, but I have nevertheless en- 
deav ored to make the sixth edition a still better one 

To justify the place Medical Dtagnosis and Symptomatology has 
attained among medical textbooks, I endeavored to make this edition even 
more comprehensive by careful revision, by adding some new material, by 
inserting a new chapter on Parasitology which includes manj tropical infec- 
tions to which the members of our far flung forces may be exposed, and bv 
including several new and interesting illustrations 

By careful revision I was enabled to correct a few tjpographical errors 
that had escaped notice and to chrify some ambiguous statements 

The new material added composes scalenus anticus syndrome, allergic 
Itching, artiplicism, lupus erythematosis disseminata, the mediastinal syn- 
dromes, essential hypertension, sea gull murmur, toxemic kidney, a differ 
ential table of the acute encephalopathies, a tabulation of vitamins, tests for 
serum amylase, tests for kala aaar, congo red test for amjloid disease, and 
numerous other additions 

The new chapter of Pirasitology includes the spirochetes, the protozoa, 
and the metazoa which embrace trematodes, cestodes, nematodes, and the 
various insects such as flies mosquitoes, lice, fleas, ticks, and other arthro 
pods The parasites and the diseases caused or transmitted bj them as well 
as the diseases caused by fungi and moulds are briefly but odequitely 
described 

Among the new illustrations are Diaphragmatic Herniation of the 
Stomach Mediastinal Tumor, the Gillar of Stokes Spinal Nerves Leaving 
the Spinal Column, and Tapeworms Round Worms Tnchinella Spirales, 
Files, Mosquitoes, and other organisms 

I hav e consulted the current medical literature and the new editions of 
modem textbooks as well is those on Tropical Medicine To their authors 
I express my thanks I am also indebted to Dr N W Winkelman for some 
corrections in the chapter on Anatomj of the Nervous System and to my 
publishers and to Dr Frederick C Smith for helpful suggestions and patience 
and to ni} wife for her usual ore m reviewing the manuscript 


Samuel A Loewenberc 



PREFACE TO THE FIRST EDITION 


Despite the present trend of tnedicinc townrds extreme specializa 
tion, the author has \cnturcd to compile a text hook of general informa 
tion upon mediwl diagnosis from the standpoint of the rapidlj disappear- 
ing ‘ general practitioner " His reason for bringing forth a book of this 
t)pe IS his belief tint no one can liccome a real 'specialist until he has 
practiced general medicine long enough to enable him to \ie\\ human 
ills from the standpoint of ‘tbc-pt^rson affcclctl b) an illness rather tlnn 
t/ic illticss affecting a person’* It »s not the author's intention tO-adi.o 
cate a retrogression in medicine or a reversion to an older type-of 'jack 
of all trades and master of none but rather to encourage more masters 
whose judgment has become mature bj reason of the experience gained 
both from general practice arwl from a cliostn specialty Because of the 
interrelation of all parts and organs in the human bod> no one part or 
organ alone can Ik treated successful!) unless proper consideration is 
gi\en to the organism as a whole Tliereforc the specialist, no matter 
how expert he ma> be in hts own field must neaerthcless have a knowl 
edge of general medicine 

Oliver Wendell Holmes likens the brain to an attic where old furni 
lure, bne-a brae and other wlds and ends are stored awaj , and, in order 
to make room for more things some of those previousl) stored must be 
discarded Likewise m order to acquire new knowledge some of the old 
must be remoaed or forgotten If we accept tlie simile then let us hope 
tliat the candidate for specialism has first acquired adequate knowledge 
of the larioiis phases of medicine and therebj learned to discriminate 
wisely as to wliat to discard m order to make waj for the fuller knowledge 
of the particular branch of medicine which holds his special interest Ex 
penence gamed m the practice of general medicine will mature his judg 
merit sufficient!) to appreaate the value of his discards so that he does 
not throw away material more valuable than he acquires 

This book aims to cover the field of diagnostics in internal medicine 
It gives instructions on the various methods of eximining the patient, de 
scnptions of normal findings enumeration of pathologic conditions with 
the normal and pathologic ph)sical signs and whene\er possible, the 
reasons for such signs The signs and interpretations are discussed from 
the viewpoints of the medical student the general practitioner and the 
specialist The respiratory and cardiac systems are discussed fully and 
minutely, to the digestive system the nervous sjstem and urology, ade 
quate space IS devoted while to the skin nose ears e)es bones and joints 
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radiography, the blood the ductless glands etc less space is given only 
so much being allotted as is deemed necessary for the purpose of a general 
examination The chapter on laboratory interpretations is limited m 
the mam to the interpretation of laboratory analyses reported by the 
pathologist chemist serologist or chmcal laboratory specialist while 
onlj the simplest technical methods are described The chapter on life 
insurance examination the examination of industrial workers periodic 
health examinations and the detection of malingering deals chiefly in 
generalities as the specific methods of examination are amply described 
in other chapters The illustrations are of three types (1) actual photo 
graphs of methods of examination and of patients suffering with the particu 
lar disease described m the text (2) drawings calculated to emphasize the 
descriptions of certain conditions and (3) photographs of pathologic speci 
mens to aid the memorizing of the respective clinical descriptions 

The author hereby acknowledges his indebtedness to the authors of 
various text books and of articles m the current medical literature bear 
mg upon the subject matter of this book from which sources he has 
quoted freely credit being given m the text wherever these quotations 
and opinions appear He is especially grateful to Milton K Meyers 
M D for the preparation of the Chapter on Neurology to Leon Solis 
Cohen M D for the preparation of the Chapter on Roentgenology to 
Max Trumper Ph D for the revision of the work m Hematology , to 
Solomon Solis Cohen M D for his many suggestions while the manu 
script was in preparation to the Pathological Department of the Phila 
delphia General Hospital for the majority of the photographs appearing 
in this book to Mr H N Gosner photographer at the Philadelphia 
General Hospital to my publishers the F A Davis Company and to 
others who by their work advice and friendship have made this volume 
possible 

Samuel A Loewenberg 

1905 Spruce Street 
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CHAPTER I 


Preliminary Considerations and History Taking 


I. Introduciion 

The practice of niedicjnc is foiindwl 
upon two essentials, diagnosis and treat- 
ment Of these, diagnosis is the first and 
most fundamental, for, depending upon 
It, the particular t}pe of treatment nec- 
essar} to o\ercome the disease is insti- 
tuted Since diagnosis is the cornerstone 
of medical science upon which the entire 
superstructure of its modern practice Im 
been built, to master it is, or should be, 
the aim of e\cr}one who undertakes the 
art of healing It is true tliat the chief 
end m aiew is to o\ercome disease h> 
treatment, but this must be based upon 
a recognition of the seat and tlie mtiire 
of the abnormal processes to be remedied 
Tliat knowledge can be reached only b> 
a care/ui and thorough examination 

A complete diagnosis has been divided 
by S Soils Cohen into four phases, or, as 
he terms them partial diagnoses (1) 
The S}-mptomatic or clinical diagnosis, 
base<I on tlie characteristic features of a 
given clinical tj'pe of case, (2) the le 
sional or pathologic diagnosis, %\hicli con- 
cerns Itself with the site of the original 
lesion, (3) the phv siologic or func tional 
diagnosis, which ha's to do with the man- 
ner in which observable disturbances of 
functions are produced , and (4) the 
etio' ogic or causal diagn osis, deahngwith 
the specific cause or causes of the dis 
ease m question 

To satisf> completely all these postu- 
lates one would have to master e\erj 
mtncacj of the diagnostic art There- 
fore, it IS not very often that anjone is 
ready to saj, or to feel assured, that he 
has arrived at a complete diagnosis The 


best that one can do m man) instances 
IS to approximate this ideal as closely as 
possible, and to embrace ever) oppor- 
tunity for stud), practice and investiga- 
tion 

Tlic basis of diagnosis is s)niptoma 
tolog) and ph) sical examination , but it 
IS aUo true (hat there are other means 
of ascertaining the presence and cause 
of disease, and tliat in certain conditions 
our final decision must be based upon 
supplementary methods such as the roent- 
gen ni) s and other laborator) aids Yet, 
useful as these arc, it is still to S)'mpto- 
matology and ph)sical examination that 
we are obliged to look for our chief source 
of mfomiation The availability of chem- 
ical and instrumental 'aids to diagnosis 
lias tended io mahe physicians under- 
value the importance of skill m ph) sical 
examination, and to mislead students into 
the belief that time spent m acqurrmg 
such skill is toda) of small importance 
The fallacy of such reasonfng vviU soon 
become apparent to the ph)sician vvhose 
work leads him aw a) from the big cen 
lers of population or from the well 
equipped cit) hospitals The man who 
has put his faith in x-ray machines, 
calorimeters electrocardiographs, etc , 
and failed to perfect himself m the art 
of physical examination, will find that 
his labor has been largely misdirected 
As the great clinician Harvey Cushing 
wisely stated 

“We have instruments of precision 
in increasing numbers with which we 
a nd our "hospital assistants at untold ex- 
pense make tests and take observ’atjons, 
the vast majonty of which are biTt sup 
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plementary to and as nothing compared 
with the careful study of the patient 
by a keen obser\er using his ejes and 
ears and fingers and a feu simple aids 
The practice of medicine is an art and 
can never approach being a science e\en 
though it may adopt and use for its 
purposes certain instruments onginall> 
designed in the process of scientific re- 
search 

Many mistaken diagnoses result from 
insufficient or faulty history evaluation 
of s>niptoms and physical examination 
It IS incumbent upon the physician to 
examine the patient s entire body, and 
not to rest content uith investigating 
onl> that part of it to which the patient 
himself has directed notice nor even to 
confine his attention to a particular area 
where he may have detected some ir 
regularity that conforms to lus or the 
patient s preconceived idea of the cause 
of the trouble Many an othcrvsise keen 
observer and excellent diagnostician is 
possessed of some obsession particu 
larly so if he specializes m one of the 
branches of medicine so that he ap 
proaches e%ery patient uith a precon 
cen e 1 diagnosis and attempts to so m 
terpret the patients sjmptoms as to 
make them fit that diagnosis There are 
feu morbid states that do not present 
at least one symptom uhich to a mind 
filled with a particular clinical picture 
can indicate the disease which holds his 
special interest No matter how thor 
ough the examination the inlerprcta 
tiou will be colored by this preconceived 
idea 

The practitioner uho lias thoroughl> 
mastered the art of eliciting an adequate 
historj and of conducting a physical ex 
amination must then bring to his uork 
not onl> a skilled hand and a trained 
e>e but a free and open mind Then 


only may he hope to interpret correctly 
what lie feels and sees and sum up the 
evidences of lus senses uith unbiased 
judgment Only such an attitude can 
approximate the ideal of a complete 
diagnosis 

II Evaluation of History 
or Aiinmnesis 

Among the requisites for a correct 
diagnosis is the eliciting of a careful 
‘historj The history should include 
all the information obtainable concern 
mg the development of the patient s ill 
ness up to the time the physiciin first 
sees him as well as a description of the 
sjmptoms which are in evidence at the 
time of examination also a historj of 
previous illness and of familial predis 
position 

Questions are to be framed so that 
the patient finds it a simple matter to 
give accurate answers It is, however 
best to refrain from asking leading 
questions thus avoiding the filling of 
the patient s mind u ith any obsession 
At the same time the phjsician should 
carefully side step any possibihtj of fall 
mg into the same pithl! To learn the 
tjpe of questions to be asked and the 
manner of approach requires time and 
experience which may be gamed through 
consultation and interviews with pa 
tients seen in daily practice 

The physician has to learn to discount 
many of the statements made to him 
m regard to past illnesses and has to 
look with suspicion upon the iiomencia 
ture which the average nonmedical 
person attaches to previous indisposi 
tions from which he may have suffered 
This IS especially true of such terms 
as rheumatism or nervous disor 
ders Patients are often also apt either 
to exaggerate or to underestimate pre- 
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\jous ailments or maj clenj a previous 
infection or \cncreal disease The c\ 
penenced dngnosticnn listens paticntlj 
to all that IS told him and bcheacs as 
much of It as circumstances warrant and 
the ph)sical examination corroborate 
and often has to sumu e wiiat is left 
untold Thus it w ill be seen that skillful 
liistorj takinp requires the finesse of a 
diplomat and the tact of a fathcr-confts 
sor to sa) nothing of a a cr\ goodknowl 
edge of men and of medicine Such things 
cannot be done I j rote and no textbook 
can teach them 

The patients historj will disclose the 
tx^ic of disease from which he suiters 
whether acute subacute or chronic and 
will ind cate the kind of studies re 
quire I m order to diagnose his ailment 
A proper diagnosis can be made onl) 
after e\aluatmg the historj and the 
sjmptoms presented b\ tfie jatient to 
gether with a thorough pli) steal exam 
ination and such fafioratorj amf special 
examinations as ma> be suggested li) 
the hislor) the s\mptomatolog> and 
the physical signs 

In order to follow the course of an 
illness and to note its progress and 
the ^a!ue of the treatment and to le 
able to fomnilatc a prognosis it is often 
necessary to revieiv dail) the pre^ess 
of the d sense and to note the condition 
of the patient tie deielopment of neiv 
sjmptoms and signs and to obtain from 
the attendant a historj of all that had 
occurred s nee the phj sician s previous 
Msit In many instances it is necessary 
to evaluate daily or oftener the phjscal 
s gns of tl e affected parts and of the 
\ital orgais and to repeat certain of 
the laboratorj examinatiois and when 
necessarj to 1 ave new tests made It 
is a good plan for the sti dent of medi 
cine to develop as early as possible 


keen powers of observation so that he 
may become acquainted with the phjsi 
ognomy of disease Certain diseases so 
stamp themselves upon the individual 
as to endow him with definite charac 
tcristics The importance of seeing what 
one IS looking at cannot Ixj overesti 
mated 

III History Taking 
Identity The name address occu 
pation sex age nationality and marital 
condition of tl e patient arc to be re 
corded 

Chief Complaint The patient js in 
terrogated as to his ailment and the 
chief complaints and his answer is writ 
ten down in his own words 
Family History This mcludes the 
medical history of father mother broth 
ers sisters uncles aunts cousins— if 
Iniig health of each if dead cause of 
death and age at which it occurred 
Inquiry should also be made aboi t any 
diseases that may run in the family 
especially w ith reference to tuberculosis 
diabetes gout epilepsy cancer“TTj per 
tension aj'oplexy men tal d isorders''qV_ 
didCascu lar ““ tTsease cHgcstiv e disturb 
aiices and endocnnopathies ^ "" 

Personal History This includes the 
history of the patient from birth to the 
present (i nc Inquiry is made as to the 
folio V mg 

D seascs of cl IJhood a d compt cat ons if any 
D scases of adole cence and adullhood espe 
cally venereal d seases 
Operal ons or scr ous injur es 
Hab ts — tobacco alcol ol drugs tea and coffee 
Ikfa turbat o dur ng youth 
Past occupat ons 

Place of b rll — rural suburba or urban and 
s ze of comm n ty 

Cbuntr es m wh cl pat e t has res ded 
Soc al CO d t on and if marr ed health of 
spouse number of ch Idren and the r health 
if aoy c! Idrenaredead cause of death 
Any m scarriages 
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Then inquiry is made specifically re- 
garding the patient’s past general health 
with reference to the following systems 
Gastrointestinal System Tins is 
investigated as to the appetite , the ex- 
tent to which food is cheived, “indiges 
tion’ and symptoms, such as nausea, 
lomiting, belching regurgitation, dys 
phagia, heartburn ' abdominal pain 
and Its radiation and relationship to in- 
gestion of food, jaundice, hematemesis, 
as uell as regards the condition of 
bowels type of stool color of stool and 
whether bright red or black at any time, 
and hemorrhoids The weight is inves- 
tigated as to the best, the average and 
the present weight of the patient 
Respiratory System.* Here it is im 
portant to note susceptibility to colds, 
sore throat, tonsillitis or quinsy Inquiry 
IS also made as to Hoarseness, cough 
and expectoration, type and time of 
cough and whether coughing spell is 
ever followed by vomiting, hemoptysis, 
odor and amount of expectoration , night 
sweats , shortness of breath , pain during 
respiration 

Cardiovascular System. Inquiry 
should be made as to shortness of breath 
on exertion , the amount of exertion 
necessary to bring on dyspnea, the oc- 
currence of orthopnea , precordial pam 
Its radiation and the relationship be 
tween precordial pain and exertion, 
edema of ankles, choking sensation m 
neck, syncope or \ertigo and any car 
diac palpitation, also whether t>r not 
the patient is conscious of missed beats 
or paroxysmal tachycardia, of throbbing 
sensation m the neck, and of the oc- 
airrence at any time of hemoptysis or 
hematemesis 

Urinary System: Attention should 
be paid to the presence or absence of 
headaches edema of eyelids blurred 


vision frequency of urination — day and 
night, burning on urination, inconti- 
nence, difficulty in starting or stopping 
stream, distortion of stream, the oc- 
currence of hematuria, tlie color, quan 
tity and odor of the urine and in 
women, whether coughing, laughing or 
sneezing is accompanied by spurts of 
unne 

Nervous System Inquiry should be 
made as to the vision of each eye, the 
hearing capacity, the presence of otor 
rhea tinnitus aurium and \ertigo 
palsies or tremors and of areas of an 
esthesia, hyperesthesia, paresthesia or 
myesthesia The emotional state is to be 
investigated, noting the presence of de 
pressions, expansions, indifferences hal 
lucinations, illusions, delusions, fears 
and phobias and the state of memory 
The patient’s station, gait, and his abil 
ity to walk m the dark or with eyes 
closed are also to be noted If headache 
IS present, the location, intensity and 
causes are to be investigated Inquiry 
IS also made as to sleep, i c , whether 
soundly, fitfully or restlessly, etc , and 
as to the occurrence of dreams and their 
nature 

Gynecological System' Inquiry 
should be made as to The menses — 
when established, regularity , duration 
pain, changes if any and last appear 
ance, vaginal discharge — amount, dura 
tion, color, consistency, pregnancies — 
number full term, abortions, character 
of labors, conialesceiice, subsequent 
health, menopause — gradual or sudden 
and any complications, coitus if painful 
and methods employed to avoid concep 
tion 

Genitourinary System' Inquiry is 
to be made as to Venereal infection, 
such as gonorrhea and chancre , time of 
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infection, nature of treatment recei\e<l, 
tt hen curctl, presence or absence of com- 
plications and sequelae, also the historj 
as to masturbation, sexual life, potencj 
and per\ ersions 

History oE Present Illness Spe- 
CJi! attention is paid to the bistor) of 
the present illness as to date of begin 
ning, cause (patient’s \iew ), prodromes, 
specific and general complaints, treat- 
ment preaious to present examination, 
etc 


A complete histor> is usuallj taken 
at the first iisit of the patient At times, 
hotte\cr, with a ner\ous patient or with 
one avho is too sick or reticent to dis 
close the past or the fannl) Instorj, tins 
may be obtained at subsequent \isits 
Patients suffering from cliromc ailments 
or those requiring a complete examina 
(ion, siicli as a periodic health examina 
tion or for any other reason may be 
subjected to a detailed history as is in- 
dicated in the follow ing form 


DETAILED IIISTOnY FORM 


1 Vame Country o( Birlh 

2 Address WTute Colored 


J Age Single Married Widowed Divorced 

4 What IS jour present occupation 

5 Hasejouchangedyourworkffceuently Why 

6 Whataretheconditionsof jourwork 

Regular Dangerous Dark Smelly Seated Hours per day 

Satisfactory Fatiguing Light Koisy Standing Days per week 

Jfonolonous fndoors Out Dusty Crowded Walking 

7 Are your earnings suffiaent to support yourself and dependents comfortably 


8 What are jour home conditions 

In a family Congenial Quiet 

Alone Depressing Irntaling 

9 WTiat are your sleeping conditions 

Hours m bed Windows open Restful 

10 How often do you eat 

Regularly Where Between meals 


Room and bed to yourself 
Time to yourself 

Disturbed 

Time of meats 


1 1 Are you a moderate or hearty eater taking one or more helpings at a meal 

ifeat (including fish and eggs) Pie Cake or Pastry 

Baked beans Sweets or Sugar 

Green vegetables (spinach cabbage etc ) Fruits 
Potatoes (rice macaroni or cereal) 

12 How much do you dnnk daily of 


Milk Tea 

Water Coffee 


of 


Salads 

Bread 

Butter 


Soft drinks 
Alcoholic dnnks 


13 How frequently do you use candy How much tobacco 

14 Do you have a movement of the bow els daily With the use of drugs 

15 What exerase do you take m addition to your work 

16 What are your social political club or trade associabons 

17 \Vhat are your pleasures Recreations Hobbies 

18 Are you subject to worries Moods Periods of alternating gloom and cheerfulness 
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!9 Hate yoo c\er been ill with any o£ the following or any other severe illness and at what age« 
TwbeTcu\os« SyplwUs or Gonorrhea T^phold Fever ConvuH've Seizures 

Malaria Scarlet Fe\er Tonsillitis (Sore Throat) Nervous Breakdown 

Rheumatism Diphtheria Frequent Colds Migraine or Neuralgia 

20 Have you been protected against smallpox typhoid diphtheria or other disease* 

by vaccination and when 

21 Have youhad any accidents broken bones or surgical operat ons 

22 How oftcndoyouconsultyourdentist Whailast 

23 \re your parents brothers and sistersliving 

I f not wliat \v ere the causes of death and at what ages 

24 flav e either of y our parents or any brother or sister or any of your play mates or associates had 

consumption cancer insamty epilepsy gout diabetes 

Zs Doyouconsideryourself mgoodhealUi Ifnot vvliatisyourcomplaint 

c 26 Are your monthly periods regular Prolonged Excessive 

E 27 Have they interfered with your occupation In what way 

o 

^ 28 Have pregnancies and confinements been free from accident 


n . \pe and Sex in Reference 
to Disease 

Not only is it necessary to differen 
tnte broadly between infancy, early 
rinUlhood and adolescence bin it is im 
portint to consider the approximate age 
of the patient because certain diseases 
arc more prevalent at certain periods of 
life and also liecausc premature senility 
or occasionally prolonged immaturity 
may lie an expression of patitologic con 
ditions It Ins !>cen said that a man is 
as old as his artertes and that a woman 
IS as old as she looks hut in actual 
practice the examiner should carcfiilK 
compare thv appearance of the patient 
with the age givvii Rapid aging may 
cause a man of 35 to appear GO -wliile 
a man who n really GO may because 
of inhented vigor and proper livgietuc 
living Iw as powerful physically as a 
man of 35 Premature senility may be 
due to pnvatton ihssiji,-ition |4iv steal or 
mental strain or inheriteil stnicliinl de 
fects Immaturity mav be catiMxI Iv 
endocniie diittirlnnce 

Tlie following iv a talle (alpliabcti 
call) atrangeil) of some of the com 
nioner diveax-s hstcil under the (leriod 


of life in which they are most Iihely 
to occur though any of the diseases 
mentioned in tins table and many more 
not here mentioned may occur at any 
period of life 

Diseases of Infancy and Child 
hood Acute anterior poliomyelitis Af 
fection of lymph glands (tuberculosis) 
Chorea Congenital syphilis Com til 
sions Cretinism Endocarditis Exan 
theniata (measles scarlet fever, small 
pox etc ) Foreign bodies m respiratory 
and deghilitory passages Hydrocepha 
lus Infantile paralysis Infantile palsies 
(especially birth palsies) Helminthiasis 
Hypertrophic pyloric stenosis Inflam 
mation of the respiratory svstem Intus 
susceplion Infantile forms of muscular 
atrophy and muscular dvsfrophv Laryn 
Kdl diphtheria Larv ngisimis stndulous 
I^hular pneuiuotua Meningitis Mumps 
Otitis media Progressive muscular atro 
[by Pscudohvpcrtrophic paralysis Pyc 
htis \ irus infections 

Diseases Common to Adolescence 
^cne Addixiii s disea^t Anemia Acute 
ajpcndteitis Catalepsy OiIoroMS De 
tnentn prmix rpulenuc cnctilnlitis — 
icijte 1 pilvpsv Gastric ulcer Goiter — 
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in Its \'inous forms Gra\cs disease 
Hjstcrn — xinoiis fonns Jiuemlefonns 
of muscular atrophj and djstroplij 
Juvenile paresis Mitral and Aortic dis 
ease Multiple sclerosis Paresthesia — 
various forms Pneumonia Rheumatic 
fever — acute Sarcoma Tonsillitis — 
acute (also Quinsv ) Tuberculosis Tj 
phoid fever and other acute infections 
Diseases Common to Middle Age 
\ngina pectoris Anciirvsm Apopicxv 
Arteriosclerosis Asthma Bright s dts 
ease, chronic Bnlljar para!} sis Cancer 
Emphj scnia and chronic bronchitis 
Gallstones and gallbladder disease 
Goiter Gout Hypertension Hjpochoif 
drnsis Im olulional melancholia Leu 
kemn Melancholia Mvocarditis Pa 
raUsis agitans Pernicious anemia 
Pregnancy and the disorders incidental 
to It Presenile dementia Prc^rcssnc 
spinal muscular atrophy Pscudolcukc 
niia Sciatica Syphilis Tuberculosis — 
chronic Valvular heart disease 
Diseases Common to Old Age 
Aor'ic disease Apoplexy Bronchitis 
chronic Bronchopneumonia Cancer 
Cerebral disease rmphysema Myocar 
dial disease Prostatic disease Senile de 
mentia 

V. Evaluation of Symptoms 
Symptoms as applied to disease are 
subjective evidences or manifestations of 
pathologic processes They are abnormal 
functional phenomena felt by the patient 
but may not ahvays be perceived hy the 
examiner Disease may be diagnosed by 
one of three metliods or by all three 
methods namely Symptomatology 
pby sical signs and laboratory jnvestiga 
tion Primarily, the patient consults the 
physician because of the occurrence of 
some abnormal phenomena The physi 
Clan gathers all the da a concerning these 


abnormal sensations by the anamnesis, 
he then investigates these symptoms by 
a properly conducted physical examma 
tion and if further study is necessary 
the aid of laboratory methods is sought 

Svmptoms may be divided into general 
and (>aifwgnonionic General symptoms 
arc those that may occur in many abnor 
mal conditions and by themselves are 
not diagnostic of any particular disease 
Pathi^nofttontc symptoms are those that 
always occur m a disease , their presence 
indicates a particular or specific disease 
\mong the commoner symptoms for 
which patients seek relief are fever^ fiant 
abnonnal sensations digest it e disturb 
anccs weakness dyspnea cough nerv 
OHsness cte 

The history of the present illness as 
well as the morbid manifestations occur 
ring during the course of an ailment are 
brgely a recitation and observation of 
svmptoms Many symptoms are pa 
ihoguomomc of certain diseases while 
others have no specific significance and 
may be found in many diseases At 
times the presence of several syanptoms 
m an illness though each symptom 
when occurring alone is nonspecific may 
constitute a pathognomonic symptom 
complex or a sy ndrome 

A symptom may be defined as a sub 
jeetive sign felt by the patient and not 
always perceived by others A sign is 
an objective manifestation Often symp 
toms and signs are dependent upon each 
other or are so intimately combined that 
It IS difficult to separate them The 
symptoms present m vanoiis diseases 
may either be sufficient to make a diag 
nosis or they may indicate the kind of 
examinations and studies to be earned 
out so as to arrive at a diagnosis Synip 
toms may be general local or specific 
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General symptoms are pam, fever, 
chills, sweats, etc 

Local sjmptoms may be general symp- 
toms localized m specific areas, such as 
pam in the head, m the joints, etc, or 
sj mptoms occurring m disease of certain 
systems such as the digestive system, 
the cardiovascular system, etc 

Specific or pathognomonic symptoms 
are those occurring as specific cliarac 
tenstics of a disease as, for example, 
night blindness in retinitis pigmentosa 
and slow adaptability to light in vita- 
min A deficiency 

For sjmptoms m detail, see the fol 
low ing chapters 

VI. Evaluation of Physical Signs 
A complete physical examination 
should be made at the first visit unless 
the patient's condition is such that the 
strain of undergoing it would be too 
sesere, as is often the case after a hem- 
orrhage or in extreme exhaustion and in 
extreme nenousness Under such cir 
cumstances, as much of an examination 
IS made as is consistent with the patient’s 
condition and the necessity of establish- 
ing a tentative diagnosis 
L%ery student should familiarize him 
self with the methods of physical exami- 
nation, and practice them sjstemalically 
It Ins been ell said " Jlore errors arise 
from want of s>stem tliaa from want of 
knowledge" One should always adopt 
a carefully conceived plan of physical 
examination and adhere to it religiously 
The physical examination begins with 
general observations as soon as the phy- 
sician and patient meet If the patienTis 
m bed the posture should he noted aUo 
the expression of the face as to whether 
It gives evidence of pam or other emo- 
tion A considerate bedside manner and 


a kindly approach reassures the patient 
and inspires confidence Especially is this 
important with a patient who is acutelj 
ill or one who is suffering from a psy- 
choneurotic ailment Because of the hy 
perseiisitnity of such bed patients it is 
often advisable to obtain the history from 
an attendant and not in the presence of 
the patient The patient may then be 
asked a few relevant questions before the 
physical examination is begun Occa 
sionaliy he may be voluble and insist 
upon relating every symptom, real and 
imaginary Under such circumstances 
the physician must listen patiently and 
at the same time observe the patient's 
beliavior, mannerisms color, etc After 
having obtained a history, the tempera- 
ture IS tested, the pulse is counted and 
the physical examination is carried out 
methodicallj and without seeming haste 
In ambulatory patients also, much of 
their reticence and self consciousness 
may be dispelled by a friendly attitude 
and tact on the part of the physician A 
few cheerful remarks w ill usually put the 
patient at ease, and while the history is 
inquired into the physician has an oppor- 
tunity to observe the patients behavior 
as to restlessness, diffidence or over- 
boldness, the manner of dress, cleanli 
ness, etc After the history has been 
obtained the patient should remove as 
much of his clothing as the physical 
examination may require For further 
details see Qiapter VI, pp 107 to 123 

Vn. Evaluation of Laboratory and 
Special Examinations 
After a careful history has been taken 
and a thorough physical examination has 
been made of the patient, it often be 
comes necessary, for the sake of arriv 
mg at a correct diagnosis, to employ 



PrcUniinary Considerations 


43 


certain instruments of precision and to 
In\e the patient’s secretions, excretions 
and anrious tissues examined b> labora- 
tor) means 

LTrmal) sis and blood examinations 
should be made as a general routine in 
practicalla all cases Other laboratory 


examinations, such as bactenological, 
seroli^ical, radiographic, etc, are em 
ployed according to the indications as 
obtained from the history and physical 
examination of any gn en case For fur- 
ther details, see Laboratory Chapters 
XWIII toXWVII, me p 967 to end 
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Sy mptomatolo gy 
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typical example of this t)pe of onset is 
t) ph oid f e\er 

The a brufit onset comes on with out 
in y or with \en few prodromal sjmp 
toms, It IS usuallj ushered m with a 
chill, or several chdls pall or, some cya- 
no sis a nd, in children, often with con 
\u lsion s The temperature reaches its 
y me in se% eral ho urs This type of onset 
IS seen in lo bar pneumonia, influe nza, 
sc arlet fever t>phus fever and othe r 
feb rile dise ases 

3 The Fastigium: This is the acme, 
or the highest point of the lemperatiire 
Cline, and \aries m different diseases 
A Coiiinuiotis Temperature. This is 
one in which the diurnal var iations are 
r arcl} more than V T or 1 5° F The 
lo^ er lc\el is usually found m the a m 
a'ld the higher is reached in the p m 
T his IS found in pneumonia. t>phoid 
Te\er, scarlet feaer, etc 

hi tcnmtlciit llcclie or Tern 

peraturc This is one m which the diu h 
oscillations are more than 2* T , it may 
I reach nearh, but not ouite th<» 

■■hne during its daily inter missions Such 
a curve is found in pyogeni c in fections, 
pulmonary tuhcrailosis. Hodgkin's dis 
case, and in absorpt ion of foreign pro 
tem^s or products of degeneration or in- 
» ^mmation 

or RelaKsmn retj rr Tins 
one in which the temperature reaches 
or goes below the normal line where it 
m a> remain for sc\eral hours or da\s 
before it ag ain rises abruntl) to its n rcM 
' Otis jebnie level or a high er level This 
^>-pc of curac is seen in malari a relaps- 
.ing fca er, in some of the virus diseases 
5 one ^tage of smaUpSSJ: etc 

y' Kecurrtnq Tn ^r-K return or recni- 
descence of fc\er, after the temperature 
had rcmainetl nontial for some lime, maj 
be causcil bj a rcLapst of the previous 


disease, the onset of a new disease or the 
onset of a late complication of the ong 
inal disease 

The Inv erse T'sPe o f Temperature 
It IS so called when the exacerba tions 
take place m the morning and the re- 
missions m the evening 

Atv pjcal~ or Irr egular Temperature 
Curves These follow no de hnite pat 
terr^ 

4 The Decline of Fever: It may 
be grad ual (l ysis) as i n_tvpiioid fever, 
or It ma y be abrupt or sudden f'cn sisl 
as in lobar pneum onia Occasionally 
there may occur a pse udocrisis , that is, 
the tem perature falls suddenly to the 
n ear normal, but rises again within sev- 
eral^ hours This often precedes the trtic 
ensis which is marked not only by the 
sudden drop of temperature to the nor- 
mal, but also by t he sudde n amelioration 
of all tox ic ph enomena 

Subnormal Temperature A tem- 
perature below 97“ F (361* C) is 
considered subnormal Subnormal tern 
peratures are found in shock, severe 
hemorrhage, wasting diseases severe ex 
liaustion, myxedema chronic heart and 
lung disease with cyanosis, on exposure 
to intense cold immediately preceding 
or during a chill m certain tjpes of 
mental disease and m those subjected to 
freeamg A subnormal temperature asso 
ciated with a weak, rapid or tinusuallj 
slow pulse IS a danger signal 

Kelnlion of the Temperaturp 
to the Pulae Role, Respiratory 
Rate and Basal Metabolic Rale 
A rise in temperature of 1“ T is ac- 
companied b> the following signs 
I The pulse rate increases from eight 
to ten pulse beats per minute, except m 
‘'carlet fc\er, septicemia, certain types 
of heart affections and exophthalmic goi 
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ter where the nte js proi)ortionitel> 
fnster and m typhoid fc\er mcmngttis 
tnlncrannl pressure my xedema and cer 
fun myocnrdnl changes where the nlc 
IS proportionately slower 

2 Tlic respiratory rate is increased by 
alxiut 2 to 2*'^ respiratory cy cles per mm 
ute except in pulmonary disease when 
the rate is proportionately incrcasctl 

3 The basal metabolic rate is m 
crease<l about se\en per cent except m 
exophthalmic goiter where it is higher 
and m myxedema and nephrosis where 
It IS proportionately lower 

2 Fiio/ogy of Fever 

Fever is a sy mptom of disease and not 
a disease m itself Diseases are classiBed 
according to their etiology many of 
them though of widely divergent etiol 
ogy may nevertheless have several 
symptoms m common and fever is often 
one of them Afost of the acute infections 
and many of the contagious diseases 
though of varied etiology and svmpto 
matology have the common phenomena 
of elevated temperature The type of 
temperature often vanes with the Kind of 
infective agents such as bacill cocci 
viruses nckettsia spirochetes protozoa 
mycosac and agents of unknown mor 
phology which cause general or local 
infection 

Other causes of elevated temperature 
are the introduction of foreign prote n 
or impunties into the blood stream the 
1 beration m the body of abnormal pro 
terns such as the absorption of blood 
after a large hemorrhage or after an ex 
tensive surgical operation the absorption 
of necrotic tissue following coronary 
thrombosis pulmonary infarcts w de 
spread metastat c malignancy particu 
larly when the liver is invaded and the 
absorpt on of pus Fever also occurs m 


excessive dehydration which prevents 
heat dissipation and m disturbance of the 
heat regulating centers as in^ certain le 
sions or injury to the base of the brain 
and the spinal cord Occasionally no deft 
mte cause for the abnonnal rise m tern 
pcralure nnv be discernible the unex 
plained fevers belong to this category 

3 Diagnosis of Feier 

In addition to an abnormal rise in 
temperature fever is usually aceom 
panicd by other signs such as disturbed 
nutrition loss of weight dryness of 
tongue anorexia weakness sweats and 
often by various toxic and nervous man 
ifestations such as headache and tremor 
]n prolonged or very high temperatures 
there may be somnolence stupor deli 
rmm coma and gastro ntcstmal dts 
turbances The unne is usually highly 
colored and scanty and there may be 
constipation with abdominal distention 
The blood count vanes depending upon 
the type of infection m most of the 
febrile cond tioiis there is a leukocytosis 
m some as m ty^hod fever malaria 
undulant fever measles and mfluenea 
there is a moderate leukopenia The 
presence of leukopenia in a disease 
where leukocytosis is the rule is an 
ominous sign The differential leuko- 
cyte count IS also characteristic in some 
infections Blood cultures sera reactions 
agglutination tests and examinations 
such as cultures of the excreta and of 
the spinal flu d together with the physi 
cal signs and m certain cases x ny 
studies will help to identify the cause 
of the disease in which fever is a prom 
nent symptom 

Febnle diseases of less than seven 
days duration seldom require elaborate 
differential diagnosis At times the diag 
nosis of such d seases is readily made 
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III Anulrosts (Dcficiencj of Sweat) M alaria Tins disease is character 
E xccssue dryness of J he occurs by periodic nt ficks of chills fe\er 

m^ichth>osis ^l erode rma m sxct lema and sweats 

^:ret,n,s”-5t,at,et£3k.puU„ '^rotnse (^lyel.t.s and Pyelonephr.hs Here 

1, '~r’ ^ , chilis nm recur at remilir or irn 

Jxliarrheas hxcess ue \omitin g^Mngh ■" ' 

fe\crs'1sciir x^ dnhe tes inellitiis ui[fta 
luterstitnl nephritis Ae pressne nwcho 


i may recur at regu hr or irrey xilar 
lOteixils 

[S)Su$acute Bacterial Endocarditis 
tme ^mm nep.ir^ s <.cpjss|»ej!ail)a e<„,|s usually occm iv'iih cmbol.c pile 
s« ^i pos.s ilql omsi ji rorctn nunos a „onicm and arc folloued bi rlSln tern 

and^Yie pattc cirrh osis Local amdrosts pentore and snSts — 

maj occur inMocal \a scuhr disease in f^'ynject i^s into the blood strea m 
*fecal ner\ .e in^y nes and in %cal skm djs Foreig n pro tein unmatched blood cer 
e ase as seen in t hromboangiiLi s obtit tain drugs and sen mjccted into the 
enns in arteri osclerosi s obliterans in blood stream cause se\ ere chills follow ed 
Horner s synd rome (unilrteraJ anidro by an abrupt rise m tempenture and 
sis) and in m orphe a and other trophic swwts 

skm lesions uer£eral._%E^ etc This and 

septicop>emia and general blood stream 


IV Rigors (Cliills) 


infections cause chills fe\eT and sweats 
_ , , , A QS^cute PenttfSifis etc This as 

a£s couMst of .UKidffl iremors of -.cute osleomyelilis eiys.pdas 


Tar ainp extent and duration and ar c tisu 
all y accompanied In a <ensatiou_ of cold 
Tlie> ma) be followed li% fev er or Jji 
a se nsation of war mth and of ten b) 
sweats CRlUs maj be causctl b> ex 
postir e to c old b> ps>chic disturbances 
or the) may have a tnie clinical sig 
nificance 

Chills of true clini cal importance arc 
followed b) an abrupt rise i n tempe rature 
and usuall) signif) infection or trauma 
They occur in the following conditions. „ 

g>j Lob ^neumom E iP„eianococac)0\^^ may be found m general sepsis and 
The dis^^iTiFWn initiated with an hver and bile duct siippumtidff Chi lly 
abi mpt ch ill sensations are often complained of ^ur 

At ypical Pneum onia {Bronchopneu me nopausal stage and in various 

ntotna) Chilly sensations often precede em otional disturbances as fear fright a nd 
the onset of the disease psjchic disturbances 


and o ther acute infections, as well as 
putmoiiar) renal an d other suppurah ons 
a re cliaractcnzeit b> ctiiUs Severe chills 
also occur m e mp) em a phlebitis rena l 
e mbolism renal the passage o f a 

uret hral c atheter g allston e colic emp) 
cm a of the gallbla dder hepat ic abbess 
perineal abscess and m certain acute 
fevers~c g inlluwza typhus fever, v ari 
ola rheumatic lev cr relapsing lever tula 
remia cerebrospinal meningitis and in 
allergic shock 

Recurrent Chilliness This condi 



CHAPTER III 

Alteration of the Special Senses 


Patients n a\ comphin of some altera 
lion in 'in> f flie special senses tern 
touch \ibi n hearing smell and taste 
There alsj ma\ be a disturbance in the 
(Krccpticn of some of the general sensa 
tmns Slid as lieat cold and pain These 
sensations nn\ be intensified lost or 
persertetl 

I Touch 

In certain nervous conditions tactile 
«ensc ma\ lie absent distorted or hj per 
active tlic«e abnormal sensations are 
Known is anesthesn paresthesia and 
hjpcrc'thcsia 


Anesthesia Local anesthesia of \ari 
oils farts of the bod) may be caused b) 
mjurv to a «ensor) nerve multiple neii 
nils (except lead) multiple sclerosis 
sf mil cord tumor or tranmi transverse 
ni)clitis svrmgom)elia cerebral tumor 
m Iht sensof) area and ma> ocair in 
tibes dorsalis Icpros) occasionilly m 
berpes zoster and m various alTectioiis 
of tlic senior) nerves ind spinal cord 
The afTcctcd part mi) be inesthctic to 
fam beat cold or to stcreognosis (rcc 
ognizing objects) 

Paresthtsia Tins ilcnolcs jienerted 

'cn^ihon I, „ 

"7""'" 1'^™"'°“" Mcm,a arteno 
'Cicr,,,,. I!.-.j,n,„U<l„c=,c c„.hrtcnl., 

I'l'""' interference 

■'"'"''’■'''""innlMnl, fees, bne, 
in in 11 e nnnn, ,li,ri<cs of the sensoo 

l! ' ' l«al inerthesia 
■n e .amtinn, perceiied naj l,e t,„sW 
iniert ennlinc ^ 

""'(60) ''™« niter 


ation of the tactile sense in the extremi 
ties 

Hyperesthesia Acute sensitivity of 
the skm to light stroking pain heat 
cold light ac inic ra)s or other irntat 
mg substances may be found m so-called 
sensitive skins and m the functional 
neuroses trigeminal neuralgia neuntis 
herpes zoster, migraine peripheral neu 
ritis tabes dorsalis subacute combined 
degeneration of the cord acute m)elitis 
cerebrospinal meningitis and nerve m 
jur> In the thalamic syndrome (hemi 
plcgia dolorosa) there may be hyper 
sensitivity to pain and temperature on 
one side with anesthesia on the con 
tralateral side There is loss of osseous 
sense astereognosis paroxjsmal pain 
and involuntary movements on the af 
fected side 

II Vision' (Sight) 

Alteration of vision is a fairl> com 
nion complaint, it nnj occur m one or 
in both ejes Sight may become af 
fccte<l because of disease of the various 
structures of the e)e the optic nerve 
the optic center m the brain and be 
cause of conditions which directly ifTect 
the e>e structures or the bnin 
Vision maj le iltercd in three wavs 
(1) Increased vision (2) diminished 
and absent vision ind (3) perverted 
vision 

1 . Incrensril J ition 
Hyperopia or farsightedness is usu 
*»lh due to some jicculnrit) of the eve 
it tinj !)c due to the iiiabilitj of parallel 
rnvs t> ft<us on the retim to insiif 
‘SfEAlio I) states of the Eyes Ivp I'l 
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ficient convexity ol the relracting sur- 
hces or to shortness of the anteropos- 
terior axis of the c>e so tint the focus 
falls bejond the retnn 

Presbyopia: Tarsightcdncss of tlie 
age<l is thic to loss of power of accom- 
modation because of diminished elasticity 
of the crystalline lens, so that the near 
point of vision is removed farther from 
the eye. 

2 . Dimtnislied Vision 
Meropia: This is partial blindness 
or diminished vision 

Myopia: This is a condition of shorl- 
sightLdncss., the parallel rays of light 
being focused m front of the relma 
Amblyopia Defectiv e \ ision or dim 
ness of vision mav be of various degrees, 
u may be unilateral or bilateral and imv 
be due to ocular and to extriocular 
causes Ocular causes are Cvestram (as- 
thenopia) , astigmatism, myopia, pres 
byopia, acute conjunctivitis, interstitial 
keratitis, corneal opacities, disease of 
the cornea, the ins or the retina, opaci- 
ties of the crystalline lines, cataract, 
sympathetic ophthalmia, tumors of the 
ey t , glaucoma and congenital ambly opia , 
also diseases of the optic nerve as in 
optic neuritis, optic atrophy and retro 
bulbar neuritis, and traumatism to the 
eyes or to the optic nerve 
Cxtraocular causes are Reflex, from 
intestinal diseases, poisoning by wood 
alcohol, arsenic, mercury, bromides, 
cannabis indica, belladonna, opium, to- 
bacco, and vinous other toxic agents, 
tumors of the bram, postdiphthentic 
paralysis, hereditary cerebellar ataxia, 
thrombosis of the central v em , Ray naud’s 
disease, leontnsis ossea, and hysteria 
Amaurosis Blindness complete or 
total may be transient or permanent 
and may be due to diseases of the ^es 


or the optic nerve, or to extraocular 
conditions Diseases of the ey es re- 
sponsible for blindness are injuries to 
the orbit, eyeball or the various struc- 
tures of the eye, such as may be seen 
111 gonorrheal ophthalmia, panophthalmi 
tis, suppuraiiv e indochoroiditis and irido- 
cyclitis, glaucoma, sympathetic ophthal- 
mia, and cataract. Blindness caused by 
disease of the optic tract and nerve 
follows chronic retrobiilar neuritis, tu- 
mors of the optic nerve or optic tract 
and compression of the optic tract or 
titrvc bv cerebellar tumor, cerebral hem- 
orrlngc and cerebral eniboliis Extraoc- 
ular causes for blindness are amaurotic 
familial idiocy and toxic causes, such as 
uremia, diabetes, and poisoning by qui- 
nine or quinine dcriiates, wood alcohol, 
cmnabis mdica, belladonna, bromides 
and some of the coal (ar products Total 
blindness, which is usually temporary 
Imt occasionally permanent, occurs in 
severe anemia of the brain, m rapid 
and copious internal or external hemor- 
rhage during pregnancy , m snow blind- 
ness, m exposure to superbnlhant light, 
m liglumng stroke, and m hysteria and 
malingering 

Nyctalopja: Night blindness may be 
a congenital condition , it is noted in 
retinitis pigmentosa and in Laurence 
Biedl syndrome It also occurs as a 
result of secondary atrophy of the optic 
nerve Delay ed dark adaptation is noted 
111 vitamin A deficiency and in degenera 
tive changes of the crystalline lens 

I/emera/opia: In day blindness the 
sight IS poor m sunlight and in good 
illumination, but good at dusk, twilight 
and jn poor illumination This is noted 
in albinism, in retinitis with centra) 
scotoma, in toxic amblyopia, m coloboma 
of the ins and choroid, in opacity of the 
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crjstallme lens or cornea, and m con 
junctnitis with photophobia 
Perverted Vision This classifica- 
tion includes \arious abnormalities in 
the appearance of objects or of color 
Objects ma> appear as double, hahed, or 
distorted as to size and shape, or there 
nn> be changes m the perception of 
color Excessne or nonexisting colors 
niaj be percei\ ed or there maj be partial 
blocking out of color or of sight 
Diplopia Double ^ ision, when look 
mg with both ejes is known as binocular 
diplopia This occurs when both e>es 
are not in focus because of errors of 
refnction or accommodation It maj 
be found m disease of the ejebans, in 
affections of the cranni nerves, m dis 
ease of the cerebellum, cerebrum or other 
parts of the brain and tlie meninges, 
and m conditions apparentl> unrelated 
to the e>es In double vision two objects 
are seen instead of tlie existing one, 
each cj e does not simultaneouslj reflect 
the same image on corresponding points 
of the two retinas The images as seen 
arc not umfonnlj distinct nor are they 
always on the same plane The more 
distinctly appearing object is the true 
objret and is seen with the nonnal eye 
lomonomaus Diplopia In this con 
< lilion the faKe image is on the side of 
ll>e dcMating cjc,th,s is associated with 
convergent s<jumt 
Crc,scd D,l.hf„ i„ 

“ '""S' 'S on the „de o( the 

';"Z' ■" O-'.ont 

The tilse image appears ahoae the 
tr ie image in oj an alcalor 

Lf'", “■ ■* '‘’"O'- Phne 

in parahsii of a depressor muscle 

Tme diplojua ,s caused bv ^ralysis 
O the iKular nin^le, rnnctional di- 
nlopia nwi, he seen „ „rd,„„^ ^ 


comitant strabismus or cross eyes To 
differentiate the true from the functional 
diplopia a red lens is placed before one 
eye and a light is held about 10 feet in 
front of the eyes and moved in •various 
positions In paralysis of the ocular 
muscles two lights will be seen m rela 
tive positions, while in strabismus only 
one light IS seen 

Condittons vi IVhich Diplopia w a 
Symptom Diplopia occurs during the 
early stages of encephalitis lethargica , in 
cerebrospinal meningitis and tuberculous 
meningitis because of paralysis of the 
oculomotor nerve, in myasthenia gravis 
because of weakness of the external rec 
tus muscle, in acute alcoholism, m as 
thenopia (muscle imbalance) due to eye 
strain, and in ophthalmoplegic mignine 
In paralysis of the following cranial 
nerves, diplopia is due to muscle imbal 
ance Third nerve, because it is the 
motor of the eye muscles, fourth nerve 
causing paralysis of the superior oblique 
muscle and the sixth nerve because 
«l produces paralysis of the external 
rectus muscle Various diseases of the 
brim and spinal cord causing diplopia 
are Cerebellar and cerebral tumors 
involving some of the cranial nerves 
cerebral syphilis, general paresis, loco 
niotor ataxia (tabes dorsalis), and niul 
liple sclerosis Diseases of the orbit 
which mav cause displacement of the 
eyeball will also cause diplopia as seen 
m orbital cellulitis, hemorrhage, and 
orbital tumors Other causes for double 
vision are postdiphthentic parahst' 
symblcpharon and unilateral exophthal 
mus or enthophthalmus 
Double vision m one eye (monocular 
iplopta) may occur m astigmatism 
cerebral tumor, cataract, partial dislo- 
cation of the crystalline lens, double 
pupil and hysterical amblyopia 
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Hemianopsia: Half \ision niaj oc- 
cur m one eje uhen there is a lesion of 
the retina, disc, or one optic nerve 
Hemianopsia occurring m both e>es of 
uhich the patient has nsuall) no Knoul- 
edge until tested, occurs in tumors of 
the optic tract, optic nerve, optic chiasm, 
the pituitar) or pineal bodies, and tu- 
mor, abscess or other lesions of the 
cerebrum and cerebellum as well as in 
hjsteria and migraine 

Hemianopsn is chssified according 
to the parts of tlie e>es tint show blind- 
ness, and this also indicates the position 
of the lesion If blindness affects one eje 
or if both e>cs are affected, but the 
blindness is not sjmmetncal, the lesion 
IS m one or both optic nerves 
Homonomous Hemianopsia The 
blindness is in the corresponding lateral 
halves of both e}<.s, that is, on the nasal 
side of one c^e and on the temporal 
side of the other The lesion causing this 
IS located above the optic chiasm, and on 
the opposite side of the blind field 
Hclcroii^mons or Hctcrolatcral Heim 
anopsia The blindness m this condi 
tion is on the opposite hteral halves of 
the visual fields, and is either bitemporal 
or binasal The lesion m the bitemporal 
tjpe IS at the central part of the optic 
chiasm before crossing 

iycrmck's Law When a thin pencil 
of liglit thrown upon eitlier the blind 
or seeing side of the retina causes con 
traction of the pupil, it indicates lliat the 
lesion IS back of the primary optic cen- 
ters When the pupil does not contract 
as the light strikes the blind side, but 
contracts as it strikes the seeing side, 
it indicates that the lesion is in front of 
the primary optic centers 

Scotomata: Seeing dark spots before 
the ejes where they do not exist may 
be functional or organic 


Functional Scotomata: Tins is de- 
scribed b> patients as grajish or dark 
shadows of various sizes and shapes, 
usually dots, lines, globules and rings 
lliat contract and expand , or dark spots 
may seem to persist as shapeless areas 
which move with clianges of position 
of the ejes Occasional!) these appear 
as flj specks fleeting before the e)es 
(iitttscac lolitanlcs) Scotomata are gen- 
erally found in digestive disturbances 
refractive errors, eyestrain and wher 
looking intently at bright or dazzlmj 
objects as the sun, high voltage flashes 
Of brilliant reflections It may also occur 
ir migraine, and m some of the neuro 
ses, also m dnbetes melhtus, lead poi- 
soning, uremn, and severe anemia 
Organic scotomata appear m various 
diseases of ilie eye, such as vitreous and 
conieal opacities, cataract, glaucoma, dis- 
ease of the retina, the choroid, and the 
optic nerve Tumors of the pituitary 
ghnd or brain tumors causing optic 
neuritis or cJiocked disc may cause ring- 
shaped scotomata that may appear dur- 
ing central or lateral vision 
Chromatopsia {Colored vision) 
Various colors of the rainbow may be 
perceived when they are nonexistent 
Sparks may be seen m head injuries 
Red color is perceiv ed w hen the pupils 
are dilated, when looking at hril/nnt 
lights, m cataracts, m liemorrliage in 
the retina or into the v itreous In snow 
blindness and in tobacco scotomata the 
color observ ed may he red or green The 
expression of “seeing red’ when allud 
ing to extreme anger is a figure of 
speech and not a fact Green color is 
perceived in wounds of the cornea, tabes 
dorsalis and at times in tobacco scoto 
mata Yellow vision occurs m jaundice, 
and m poisoning by santonin, picnc acid, 
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cannabis indica, am)l nitrite, digitalis, 
and qiimine Blue vision occurs in alco 
holism, and violet light is seen during 
reco\er) from santonin poisoning In 
h\ stena the perception of colors or their 
coinbin itions and brilhanc) depends upon 
the iniaginatne skill of the sufferer 
Ka\s of \arious colors hues and lengths 
are at limes obsen, ed bj the blind or the 
partially blind 

Achromatopsia (Color blindness) 
Color blindness may be congenital or 
acquired Co«(7cnifaI color blindness oc 
curnng in otherwise normal indniduats 
IS more frequently met w ith among males 
than females There is usually a lack of 
perception of red, green or blue (There 
are \ arious standard tests for color 
blindness ) Acquired color blindness is 
caused by disease of the eyes such as 
retmitis, retrobulbar neuritis, optic at 
rophj, cataract, toxic amblyopia, optic 
neuntis , and occurs in certain toxic con 
ditions as in poisoning by lead, salicylates, 
quinine, ergot, and carbon bisulfate, also 
m diabetes mellitus, uremia, artcrio 
sclerosis, multiple sclerosis, qiilepsy, 
hysteria and some of the psychoses 

Photophobia (Intolerance to bghi) 
This occurs as a common symptom in 
many of the eye diseases, m acute feb 
rile conditions, m nenous diseases, and 
in toxic states 

Eye diseases causing photophobia are 
r\estntn, asugmatism, hy pemietropn , 
conjunctuitis due to any cause, syni- 
palbetic o|>lithalinia , albinism; intersti- 
tial keratitis; ulcers of the cornea, intis, 
and rctmitis 

.tctile febrile diseases causing photo- 
phobui arc those associated with con 
junciiMtis like mnslcs, typhus {c\er, 
*,iT,alltv>x etc . -md tho^c m which con 
jincliMtts IS ab«cm such as tuberculous 


and meningococcic meningitis, acute en 
cephalitis, pachymeningitis, tetanus, etc 
Nervous diseases causing intolerance 
to light are Encephalitis letliargica, 
cerebral tumors , the neuroses , migraine, 
and trigeminal neuralgia (tic doulou- 
reux) 

Toxic states due to quinine, bella- 
donna, and Other my dnatics, alcoholism, 
allergic reactions, and se\ere headaches 
frequently cause photophobia 

III. Hearing 

Hearing may become defective, super 
acute or per\erted 

Defective Hearing: This may range 
from mild deficiency to various degrees 
of deafness It may occur m one or 
both ears Partial deafness may be due 
to impacted cerumm, acute and chronic 
otitis media, inflammation or obstruc 
tion of the etistachian tube, otosclerosis, 
labyrinthitis, and disease of the various 
stnictures of the ears, auditory nerves, 
and the temporal bones Among other 
causes are adenoids, Meniere’s disease, 
some brain tumors, hemorrhage, and 
various toxic states resulting from the 
use of quinine and salicylates, as well as 
nephritis, and irtenosclerosis It often 
occurs during certain febrile diseases as 
in typhoid fever, pneumonia, etc During 
health it may occur m those working m 
boiler factories or among other deafen 
ing noises Complete deafness is found 
m deaf mutes, cretins, and in those who 
have lost bone conduction, liaie auditory 
nerve degeneration, or have frontal lobe 
tumor causing auditory aphasia 

Hyperacusia: Heightened hearing 
mav occur in irritation or stimulation of 
the auditory apparatus or in hypersen- 
sitivity of the nervous system In most 
instances, the indiv idual’s hearing range 
for normal sounds is not patliologicallv 
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accentuated but ordinir) noises seem to 
be intolerabl) intensified or there niaj 
be a supcrsensitneriess to particuhr 
noises or to certain s ninds 

Tinnitus Aunum Ringing in the 
ears is a subjectue phenomenon found 
among nian^ neurotics and in those 
who haic irritable conditions of the 
auditor) nene. It is also found in asso 
ciation w ith partial deafness due to 
middle ear disease custachian tube ob 
struction otosclerosis obstruction of the 
car canal or to nasal obstruction Tintn 
tiis IS a common complaint in artenoscle 
rosis m se\ere anemn pol3c\thcmia 
ill Meiitres disease in mountain sick 
ness m nephritis with hjpertension in 
\ertigo just before hinting in the s'ari 
ous neuroses and m some of the brain 
affections Tinnitus ma) be produced b) 
o%erdoses of quinine and sahcjhtes 

IV Smell 

The sense of smel! maj be weakened 
or lost It ma) be heightened or it mi) 
be penerted (See pp 187 and 855) 

Anosmia Loss of sense of smell 
occurs m acute and chronic diseases of 
the nose m disease of the frontal elh 
moidil and antral sinuses in acute and 
atrophic rhinitis m tumors occurring m 
the frontal or parietal lobes ind m 
other lesions that exert pressure upon 
the olfactor) pathway 

Hyperosmia Heightened sense of 
smell IS seldom due to d sease of the 
olfactory apparatus Some individuals 
are normally more acutely sensitive to 
odors than are others it may exist as 
an allergic phenomenon towards certain 
objects gases or scents Hyperosmia 


IS also found among neurotics m h)S 
tern and in the insane 

Parosmia Penersiori of the sense 
of smell IS of two t)pes One m which 
there is a perversion of norma) odors, 
and the other m which odors are imagi 
niry (cacosmia) Both conditions occur 
in certain nerv ous affections among the 
insane in epilepsv (aura) and occasion 
all) in disease of the olfactory nerve or 
Its tcmunal filaments 

V. Taste 

The swse of taste ma) fie impaired 
perverted or lost This mi) le due to 
local conditions of the mouth or nose 
and to nerve panl)sis 
Local Conditions The taste may 
be lost or perverted m the various t)T)es 
of stomatitis and glossitis in nasal ob 
struction in diseases of the gastrom 
testinal tract and m febrile diseases 
associated with a heavi!) coated or ex 
ceedmgJi dry tongue TJie sense of taste 
may le impaired from taking certain 
articles of food or dri gs 
Nerve Paralysis In peripheral fa 
cnl and in trigeminal nerve pals) the 
sense of taste may be lost on the ante 
nor two thirds of the tongue on the 
pinlvzed side to sweets bitters salt) 
Or sour articles 

In some of the neuroses and in diges 
live disorders due to gastnc or Jiepafic 
conditions certain tastes may be per 
Sistent irrespective of the kind of food 
taken Some patients may complain of a 
persistent bitter taste others of a con 
stant sweet taste or there maj be a sour 
salty or metallic taste felt on the tongue 
the lips or within the mouth generall) 
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I. The Nature of Pain 


Pam IS a protective function part of a 
defensive mechanism appraising the indi- 
vidual of injury to vital tissue 

Painful sensations are transmitted 
through the sensory nerves of a part to 
the pain center and redirected, in most 
cases, to the site of the injury When the 
nerve is anesthetized or blocked, or the 
center is destroyed pam is not perceiv 
able Pam is one of the commonest symp 
toms for which tlie physician is con- 
sulted It IS usually the most important 
of all symptoms to the sufferer The de 
gree and kind of pain cannot, as a rule, 
be judged by the examiner , he therefore 
must rely to a great extent on the pa 
tient s description of his sensations and 
on his physical and mental reaction The 
hyperesthetic or pam sensitive individual 
will react intensely to moderate pam, 
while the stoic may effectively mask a 
severe degree of pain The description of 
the type of pain often depends upon the 
individuals descriptive ability There- 
fore It IS necessary to evaluate the per 
son’s sensitivity and to watch closely 
hts mannensms and his actions when 
describing the pain he has suffered or is 
suffering at the time of the examination 
The sensitivity of an individual may be 
roughly gauged, as shown by E Libman 
by his responses to pressure over a bony 
prominence as, for example, over the 
ulnar prominence at the wrist or over 
( 66 ) 


the petrous portion of the temporal bone. 

Pam o\er the entire body is uncom 
mon, It IS nearly aluajs localized cither 
over a iimited, or an extensive area 
Pam per sc is not a disease, but a symp 
tom of injured tissue While it is often 
of great importance to relieve the pain 
It IS of still greater importance to deter 
mine the reason for it so that adequate 
treatment may be instituted to prevent 
or correct the defect causing the condi 
tion which IS responsible for the pain 
Pam may be felt at the site of injury or 
it may be felt at a distance from the 
injured area (referred pain) Pain may 
be continuous, intermittent, or remittent 
It may be colicky, sliarp, stabbing, Ian 
cmating, or dull and aching, it may also 
be throbbing expanding or compressing 
Pam may be constant, or it may be pro 
vocative, that is, brought out by moving 
or by manipulating the affected part , and 
it may be superficial, deep seated or nn 
grating Pam of equal intensity cannot, 
as a rule be felt in several places at the 
same time 

Tenderness is a painful condition 
brought about by pressure, it may 
superficial where the mere touching of 
the skin causes pam or deep seated as 
m inflammations of deep seated organs 
or bone Deep seated tenderness is usu 
ally associated with rigidity of the over- 
lying muscles 



Pain and Tenderness 


67 


II. Pmsical Signs of Pain 


WhiJe pirn IS onI> a symptom per- 
ccucd b> tlie patient, there are never- 
theless certain signs b> \\hich the ex- 
aminer nia> m a general waj judge the 
mtensit) of the patient’s suffering From 
tlie standpoint of phjsical signs, pam 
may be subjective or objective. 

Subjective Pam: This has no ap- 
parent phjsical basis for its existence, 
it maj be found among the highlj imag- 
inative neurotics where mild sensations 
arc translated into pain sense, particu- 
Iarl> when thej arc or rccentlj were 
m contact with a person who had severe 
pam of a serious nature, as coronarj 
occlusion or perforated ulcer It also oc- 
curs m hjstcna Pam m these individ- 
uals IS not constant nor is it confined 
pcrsistcntlj to one location, and their 
phj sical reactions, such as moaning, com- 
plaining, wincing and assumed postures 
are entirelj out of proportion to the re- 
actions usuallj seen m nonneurotics who 
may have an injury causing that tj-pe of 
pam It must be borne in mind, however, 
that a neurotic and h> stcrical person may 
actually suffer a physical injury or dis 
ease which may cause much pam, and 
because his reactions are more intense 
than is the general rule, he should not 
be summarily dismissed as a “neuro” 

III. Tjt». 

The type of pain varies with the tis 
sues affected 

Acute Pam* Sharp, lanctnating, or 
stabbing pam is usually associated wath 
acute inflammation of a nerve, nerve 
endings or of the serous membranes 
covenng a viscus as in pleurisy, pen 
carditis, peritonitis, neuralgia, neuntis, 
and posterior spinal nerve root pains 
Pam of similar character and intensity 
is often found m acute arthritis, thoraac 


suffering from subjectn e pain ilfany a 
so-called "neuro" has come to an un- 
timely grave because it was believed that 
he "cries wolf too often" The pains 
of hysteria and hypochondria may have 
central nervous sy stem origin ev en (bough 
a physical cause be absent Subjective 
pam IS as real to the neurotic as are 
dreams to the sleeper During a dream 
an individual may experience many and 
varied sensations which he believes arc 
real and thus may suffer untold agony or 
great pleasure, so tiic neurotic, dunng 
his painful episodes, suffers as much and 
as keenly as if his pains had a definite 
physical basis However, his pains may 
dimmish m intensity or even disappear 
when Ins attention is diverted from them, 
and they may be aggravated by sugges 
tion Nervousness, fright, anxiety, expec- 
tations, anger, and disappointment m 
tensify painful impressions m neurotic 
individuals 

Objective Pam* This is excited by 
some external or internal irritant, by 
inflammation, or by injury to nerves 
organs or other tis&ues which interfere 
with the function, nutrition or arcula 
tion of the affected part Such pain is 
usually traceable to a definite pathologic 
process 

: of Pain 

aneuiysro, tumor of the spinal cord, tabes 
dorsalis, and herpes zoster 

Pressing, Aching, Agonizing Pam 
In the chest this may be due to coro- 
nary thrombosis, angina pectoris, aortic 
aneurysm, mediastmitis, and, in a milder 
form. It may occur in asthma and tracheo 
bronchitis , it may also be due to referred 
pam from a diseased gallbladder, an in 
testinal obstruction, a diaphragmatic her- 
nia, pancreatitis and a perforated ulcer 
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of the stomach Aching generalised pmns 
uiu**!!) prccctJc or are u>ln.red in with 

j c of the infectious di<ea'es as influ- 
enza dengue «malIpox, rheumatic fe\er 
/ ocally aching pains are also found in 
nmlgii lumbago and \anous tj’pes of 
headache 

Throbbing Pam This tj^pe is often 
»‘'4octaleil with phlegmonous inflamina- 
ticn and suppuration, and is also found 
m lie'adache and in dental canes 

Colicky, Griping Pains or Cramps: 
rhc‘e t\i>cs of pain arc found m \anous 
intestiiul disorders as»ocntcd with flat 
ulence V d contractions of the intestines 
such as arc found m cholera morbus 
Asiatic cholera, and after ingestion of 
irritating I'oi^ons, indigestible food, or 
s'roig catlurtics, also m biliary colic, 
renal colic, Dictl s crises pancreatitis, in 
IcdiTul obstruction, strangulation, ap- 
jKrdicitis colitis ruptured tubal preg- 
nancy, torsion of an ovary, dysmenor- 


rhea, orchitis, etc Muscle cramps may 
be due to strychnia poisoning, intermit 
tent claudication, tetanus, tetanv, mu'cle 
strain, muscle i«chemia, and are also seen 
as the result of certain occupations, sudi 
as writer’s cramps, piano or \iohn play* 
er*s cramps, chauffeur’s cramps, tel^ 
ripher's cramps, etc. 

Causalgia: Burning pains are found 
in sunburn or other heat bums, m 
certain superficial skin lesions, in cir 
cumsenbed neuralgias, and in herpes 
zoster 

Grinding or Gnawing Pam: This 
tvTve is quite characteristic of diseases 
of bone and pcnostciim It is also at 
times encountered in aneurysm of the 
alHlomtnal aorta and m carcinoma of the 
\i<ccra and of the breast 

Dull Pam It occurs m mflamma 
tion of the mucous membranes and the 
Mscera, it al»o occurs in chronic mflani 
matory conditions 
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inges or bratn or it maj be referred 
from some distant diseased organ Tox 
emtas fe\er disturbed circulation and 
exhaustion ma) cause headache as uill 
also Jocal disease of the cranial bones ami 
their coxerings Headache nn\ be con 
slant uith perio<ls of remission and ex 
acerbation of the sexeritj of the pun 
and it maj be periodic or transient The 
character of the pun its location ind the 
accoinpan) ing S) mptoins and signs must 
be considered before a diagnosis of its 
cause can be reached 

Jleailachc Due to /nfrnernnin/ 
Leatona^ 

Brain Tumor Here the headache is 
constant Occasional!) the pain and some 
tenderness oxerlie the location of the 
growth Rapidl) growing tumors cause 
more intense pain than slowl; growing 
tumors The pam is less intense m gho 
mata than m other cerebral neoplasms 
The character of the pain x'aries it ma) 
be dull and boring or lancinating and 
agonizing it is as a rule continuous 
xNith periods of exacerbation and is usu 
all) most sex ere at night The pam may- 
be localized or diffused Other diagnostic 
aids are e)e examination for signs of 
choked discs papilledema and hemianop 
sa brain localization phenomena thede 
gree of intraspinal pressure x ray ex 
aminations and ventriculographic studies 
Most intracranial space taking lesions 
present localizing S)mptoms and such 
general s)Tnptoms as headache xomiting 
mental drowsiness dizziness alteration 
of pulse rate respiratory rate blood 
pressure and not infrequently convul 
sions 

Cerebral Abscess The headache is 
constant and severe and is usually lo 
calized over the affected area Fexer 

X See Pitu tary Headache p 773 and Lestons 
of Ihe Bra n p. 866. 


xomiting xertigo mental dullness irnta 
bili^ and general xxeakness usually ac 
compan) the localized pun and the gen 
eral headache 

Aneurysm Aneur)sin of one of (he 
tniracramal icsscls usuall) causes expan 
sile or throbbing headache ulnch is fell 
oxer the entire head or at the occiput 
The pam mi) be continuous or paroxys 
nial It IS ustnllx aggraxated on ph) steal 
or mental exertion Accompan) ing signs 
lai) be intracerebral pressure s\ mptoms 
diabetes msipidus and general irntabil 
it) Canes of the bones of the skull and 
affections of the scalp due to aneuiysm 
of an intracranial xessel ma) present m 
addition to tlic more or less boring and 
lancinating headache areas of local ten 
demess and pulsation 

Cerebral Concussion This gixes 
rise to sex ere protracted headache which 
ma) be localizei! or diffused It nia) be 
fell oxer the site of the injur) or on 
the opposite side of the head It is usu 
all) associated xxith superficial tender 
ness and at times xxith other exidencc 
of injur) and with xertigo Jassitudeand 
mental confusion 

Cerebral Hemorrhage When not 
sufficiently extensixe to cause uncon 
sciousness it xxill cause sexere boring 
pam oxer the frontal or occipital regions 
and maj be accompanied b) irregular 
pupils hemiplegia bulbar compression 
s gns or other mtracran al pressure 
symptoms depend ng upon the site and 
nu^ilude of the hemorrhage 

Meningitis Headache is present in 
all t)pes of meningeal irritation The 
headache of intracranial lesions is largely 
due to meningeal inxolxement since the 
brain xxhile the perceptor of pam sense 
elsenhere in the bod) is itself when 
traumatized insens ble to pam The pain 
in meningitis is intense and agonizing 
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It miN be localized m local mflammahon 
and IS generalized m the a-anous t>pes of 
meningitis The associated smiptoms are 
fever nuchal rigiditj, increased mtra 
spinal pressure changes m cerebral fluid 
composition and such signs as Kcrnig s 
Brudzmski s Babinski s Hofiman’s etc 
Infections Most of the infectious 
fevers arc ushered m with headache m 
some the headache is acute and agoniz 
ing and is associated vvitli generalized 
pain The headache does not as a nile 
persist throughout the entire course of 
the disease 

Sinusitis Particuhrlv when frontal 
anl ethmoidal sinusitis causes severe 
cscnicialing pain in the frontal region 
Toxemia (/fcidc or chrotuc) If 
caused bj drugs endotoxins exotoxins 
or bj gastrointestinal disturbances such 
as constipation toxemia mav cause doll 
gcncnlizcil headache or aaitc pam m the 
temi>oral regions or over the vertex 
Reflex Headache This ina) be dull 
and protractctl or acute intense and of 
short duration or it nn) be paroxjsnnl 
llic headache nnv affect an> portion of 
the head, it nnv lie of vnrving intensity 
or tjj>c and ma) rcscmhlc organic dis 
rise Among tin. conditions causing re 
flex headache maj Ic menlionctl cve 
strain certain c)c diseases tooth afftc 
tions diseases of the ear, gonad disturb 
ancts toxemn renal di«casc urann 
overwork exhaustion lack of sleci> 
cno lonl stiles arteriosclerosis hjper 
letisKn li>-polcnsion lijpcrenin cardiac 
dcconiiK-nsation anemn spinal puncture 
exo] h lulmic goiter rlinmntic afTcc 
tions Tijalgn of the scalp neuralgia 
cervical aden tis Mcniercs disease and 
I* c various neuroses such as neuns 
tleiii psvdistlnn hvsena an 1 tl e 
psvcl OSes 


Headache is also common in sunstroke 
heat exhaustion insulin shock tngenii 
nal neuralgia etc Occasional!}, head 
aches of various t>pes and severit) ma) 
occur without an) obvious cause S}^!!! 
Iis should not be overlool ed as a cause 
of obscure headache 

Mtgratne 

Migraine is a paroxvsmal familial spe 
cial type of headache It is characterized 
by lienucnma (at times it ma) be bilat 
eral) associated with visual gastric and 
nervous phenomena suggesting brain cor 
tex involvement 

Symptoms In the great majont) of 
cases there is a historj of one or more 
members of the famil> who are or have 
been subject to migraine showed aller 
gic sensitivit) or suffered from diabetes 
cpilcps) or some endocrmopatli) The 
attacks of pam ma> be preceded by a pro- 
dromal period which maj last from 8 to 
12 hours The prodromal s)'mptoms vary 
in different individuals There ma) be 
depression or h)pcractivity, somnolence 
or insomnia excessive appetite or com 
plctc anorexia with valuing digestive 
disturbances Inunediatel) before the 
attack there ma) be an aura though 
tliat IS not constant nor is it ahva)S of 
the same cliaracter The aura ma) 
consist of V crligo photophobia lacrima 
lion scotomata blurred vision olfacton 
cliangcs coldness sweating parcsthesn 
of thccxtrcmitic and other sensor) anl 
motor changes or mental confusion 
The attack iistnll) commences on 
waking m the morning though jt mv) 
come on at anv time Tlie patient dc 
vclops a feeling of seasickness vertigo 
intense pam m some part of the head 
(tisuallv over one eve or liemicrania) 
vomiting and visual disturbance anl 
often sensory, motor and ps)chic disturb- 
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ances The headache is cumulatue and 
expansile in character, it maj be umht 
cral localized in a temple or in an C3C 
ball or upon the foreliead It is sharp 
and boring maj spread o\er the entire 
head and nn} iniolve the neck and arm 
There maj be soreness ol the cjebills 
and hjpcresthcsia of the scalp During 
the attack the patient is pale prostrated 
incapable of mental or phjsical effort 
and usuallj assumes a definite posture 
m bed from which he would not be dis 
turbed Light noise solicitude and other 
disturbances as well as movement aggra 
rate the condition Tlie attack may last 
from 3 to 24 hours or longer 
Etiology Migraine usuaKj occurs 
in adolescents and }Oung adults and 
generally disappears after the mcno 
pausal age Hcredit> ph>s a part since 
the sjndrome is familial The actual 
cause of migraine is not known there 
are several theories but no facts A1Ierg> 
duodenal stasis endocrine disturbance 
reflex causes (e)estrain disgcstive dis 
turbance etc.) toxic causes from the 
colon or elsewhere vasomotor disturb 
ance or cortical disturbance are among 
the supposed etiologic factors 

B Pain in the Ejes' 

Pam m the eyeballs ma> range from a 
smarting burning or sand in the eyes 
sensation to acute excruciating pain 
Pam m the eyes may be due to eye 
strain general fatigue conjunctivitis 
foreign bodies m the eje and trauma 
tism Conjunctivitis may cause either 
mild or very intense pam depending upon 
the extent of the inflammation The pam 
m corneal ulcer depends upon the loca 
tion of the ulcer its depth ind the 
amount of inflammatory reaction Occa 
s onally a comeal ulcer may be painless 
* Se* also pp 171 182 


In keratitis the pam is usually severe 
and IS accompanied by photophobia 
blcplnrospasm and hcnmation In iritis 
the pain is often severe and is felt as if 
originating in the e>eball It is referred 
iround the orbit in the temple and fore 
head the pun is worse at night Acute 
glaucoma causes sev ere excruciating pain 
m the evcball associated with severe 
headache and is often accompanied by 
nausea \omitmg general depression, and 
1 rise m temperature In panophthalmitis 
and suppurative indochoroiditis the pain 
in the affected eje is agonizing and is 
accompanied bj marked conjunctivitis 
haziness of the cornea and sw elling of the 
hds In acute retrobulbar neuritis the 
pam IS felt m the affected orbit it is 
aggravated on pressing the eyeball or by 
movement of the eye and there is severe 
headache on the affected side In sphen 
oidal sinusitis there is deep seated pain 
in the eyes and headache Migraine may 
m addition to the severe headache also 
cause pam first m one eye and later in 
both eyes The pam m the e> es is often 
described as though the eyes were either 
being gouged out of their sockets or 
forcibly pressed inwards In some of the 
acute fevers pain m the eyeballs is a fre 
quent complaint This is found particu 
larly in influenza typhoid fever typhus 
fever smallpox measles malaria coryza 
and other infections 

C Glossalgla 

Pam m the tongue may be due to 
les ons upon the tongue to gaslromtes 
tinal diseases and to certain anemias 

Lesions upon the tongue causing pain 
are 

(o) Ulcerations They may be due 
to trauma such as bites mechanical m 
jury sharp projections from a defective 
tooth or from art ficial denture 
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(i) Fissures Tliej mij be caused 
b\ gastrointestiml disease sj’phtlis local 
or genera! irritation from smoking hot 
food or other irritating substances Thq 
ma\ also be found m mouth breathers m 
gencnlized drjncss of the tongtie in 
n\ itaminosis and occasionallj the cause 
IS not discoierable The pun is sharp 
and IS aggri\ated bj spicj food 

(c) Acute Glossitis This condition 
occurs in \ itamni dcficicncj anemia and 
idiopathicali) chicflj m women of neu 
rotic tendencies The lesions occur as 
isolatcil w lute patches w ith small erosions 
Imtng ragged edges the pam is of a 
burning character 

(d) Chronic Superficial Glossitis 
( MocUer s ghssiUt) It occurs as red or 
cr) ihcmatous areas upon the dorsum but 
cliicfli at the margin and top The pam 
is pepper) or burning or the tongue 
feels as if it were scalded it is aggra 
sated b) tall ing and eating partiailarl) 
if tliefood IS spicj Soon after eating the 
pain subsides hit returns seseral hours 
lattr Tins occurs more often in women 
than m men 

(c) Abscess of the Tongue It maj 
I c primat) or ^ccondar) to mouth infec 
tion the pam is more intense on talking 
and chewing 

(/) Geographic Tongue It ana) 
cause burning pam when dciiudetl sur 
faces or fissures dcsilop among the pc 
cul ar patterns 

(j7) Tuberculosis (/,) Syphilis 
and (t) Carcinoma Thes do not cause 

iwin until ulcerations desclop or when 
tlie lest ms interfere with lingual mobil 
It) or when there is glandular swill, ng 

(/) Eczema of the Tongue Tins 
ixcurs m luatihcs the jvam ,s a I uming 
senvuion aguraxatcrl h irritating foods 

(t) Pyorrhea Alveolans Stoma 
lilis an\ Ui>e if xerostom a or other 


mouth infections nn) cause pam and 
burning of the tongue 

(/) Glossodynia Painful tongue 
without local lesions is found in the van 
ous neuroses trigeminal neuralgia in 
tabes dorsalis and occasional!) m other 
w ise normal persons 

Pam in the tongue occurs m tanous 
dcficicnc) diseases sucli as pelhgn 
scurvy chronic steatorrhea and sprue 
It also occurs m chronic liver and gall 
bladder affections in mucous colitis re 
gional ileitis and occasional!) m malig 
innc) of the digestive s)stem Glossitis 
or gtossod) ma is frecjuentl) found in per 
nicious anemn chlorosis and also in the 
\arious secondar) anemias particular!) 
of the macroc) tic h) perchromic and the 
microc)tic Ii)pocIiromic types 

D Pain in the Chest 
Pam m the chest is felt when the chest 
wall or Its inner lining is irritated or 
inflamed This includes the skin the 
costal and mtracostal muscles the pen 
osteum the pleurae the pericardium and 
the spine, also certain affections of the 
aorta coronar) vessels and inediastinum 
The heart and lungs when diseased 
cause pTin only when their serous co\ 
ering becomes inflamed or is injured or 
when (here is interference with their 
blood suppl) 

Pam m the chest ma) be due to a 
x’ariet) of causes 

(a) Various conditions tint affect 
the thoracic wall ma) be inflimnintor) 
lesions tumors skin lesions muscle m 
j«r\ neuralgia neuritis and herpes zo' 
ter The pain is usiiall) superficial the 
area affected is tender to touch an 1 tlie 
pam iim be aggraiated on motion 
(/) Intercostal Neuralgia This 
cliaracten/eil b) sharp pam aggrav'atei! 
on breathing and relic\«l b) pressure 



Pam and Tcmlcrncss 


73 


The pam ma) be traced from the sptne 
fallow eng: the course of the afTectccl inter 
costales to the sternum A tender area is 
usuall} located at {joints where the ter 
mmal filaments reach the surface or 
where the aflected nenc emerges frcHii 
the spme 

(c) Disease or Injury Trauma 
affecting the nbs sternum or spine as in 
tuberculosis osteomjelitis mahgnancj 
and in erosions b\ aneuiasm or other 
disease processes of any of these siruc 
tures causes sharp pain on motion 

(d) Arthritis Arthalgia or Syno 
vitis \\ hen these conditions affect tlic 
spinal or sternal nb artiatlations the 
pam 13 usuallj aggravated on motion or 
breathing 

(c) Diaphragmatic Pleurisy and 
Subdtaphragmatic Abscess In these 
conditions the pain nnj be sharp or dull 
and IS aggravated bj deep breathing bv 
abdominal distention and b> straining 

(/) Pleurisy Acute pleurisy causes 
localized sharp stitcfilike parn on breath 
mg It may be of rheumatic tubercu 
lous influenzal streptococcic or of other 
bacterial origin It is often seen at tlie 
onset of lobar pneumonia m endotheli 
oma or jt maj be traumatic in origin 
Chrome pleunlis maj be associated with 
neoplasm tuberculosis pulmonary sup 
puratioiis pericarditis aneurjsm dis 
ease of the ribs and spine and empjema 
Here the pain is sharp but not as sharp 
as m acute pleuntis The pam is aggra 
rated by deep breathing coughing sneez 
mg j-awning laughing singing and 
loud cr> mg or talking Immobilizing the 
chest the absorption of the sticky exu 
date or the formation of effusion eases 
or stops the pam 

(g) Disease of the Lungs This 
seldom causes pam unless the pleura is 
mvoh ed Spontaneous pneumothorax 


Will cause sucli acute sliarp pam that it 
immobilizes the chest Accompany ing the 
pam there is a sense of expansion which 
at times is expressed bj some patients as 
crushing or compressing The pam may 
be referred to the diaphragm or to the 
neck and the axillary r^ion Thephysi 
cal signs of pneumothorax w ill establish 
the diagnosis 

(It) Diseases of the Heart and 
Aorta Pericarditis if dry whether tu 
berculous or rheumatic is usually acconi 
paniedbypain and a friction rub is as a 
rule audible over some part of the pre 
cordium Aortitis and aortic regurgita 
tion occasionally cause patn m the chest 
which IS aggravated by physical exertion 
Coronary occlusion causes severe ex 
cruaating pressing pam in the sternal 
and occasionally m the epigastric region 
Jl Is referred to tlie ulnar distribution of 
the left upper extremity occasionally to 
the shoulder and at times to the right 
arnu Angina pectoris whether due to 
coronary sclerosis aortitis or other 
causes produces pam similar to that felt 
in coronary occlusion The duration is 
shorter and the pam is of lesser seventy 
and IS frequently brought on by exertion 
Occasionally such pam develops while 
the patient is in bed and is relieved on 
assuming an erect posture 

(*) Mediastinal Tumors These 
when they particularly crowd the aorta 
and the sensory nerv es may cause sub 
sternal or intercostal pam 

(;) Referred Pam Pam in the chest 
IS occasionally referred from disease orig 
mating below the diaphragm Tins is 
seen in subdiaphragmatic abscess liver 
abscess cholecystitis cholelithiasis retro 
peritoneal malignancy pentomtis par 
ticularly affecting the lesser peritoneal 
cavi^ pancreatitis splenic infarcts neph 
rolithiasis hydronephrosis suprarenal 
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tun ors di ca't ot the spme ga*:tnc or 
duwlciul ularb intestinal obstruction 
mcscntcnc thrombosis appendicitis or 
chitis tuk>ov an in disease andininflnm 
mat »r) di«ti cs of the abdominal wall 
In tic jrcscnce of s(.\<.rc or persistent 
lilt jKams v\ hen thoracic patholog) is 
al sent a thorojgli ab<h minal cxaniina 
tun 15 neccssars 

F- I’nfn m the Abdomen 
I am m the alxlomcn niaj be general 
ucil o\tr the entire alKloincii or it niaj 
l>c Ixalual in anj jvart of the abdomen 
Tfic imm m.a\ be anite, cohekj or it iin) 
l)c dull, and there ina) lie associated 
with It tcntlcniess on pressure genera! 
disftation and local or general muscle 
«jn5m or ngidit) Tin. pain nva) be due 
to tnflim nation or mjur) of tlic abdom 
mil Walt or to <h$ca<c of the aMonunal 
sivera AlKlonntnl juin due to \isccral 
di5t i<e occurs as the rcMilt of inflanima 
lif«i ff the [•cfitoiuriim inflaniiintion or 
injiif) to tli«* serous covering of the van 
MIS organs micrfercncc with their blooil 
»n{jlv hviKrrtnciion upon the tissues 
cirr)mg their nerve an I lilood supply, 
anl infuniiution or iiijurv to the sen 


of Addison’s disease and of exophthalmic 
goiter, Asiatic diolera, ach} lia gastnea 
abdominal aneurjsm, atheroma of the 
abdominal aorta I Iirschsprung s disease 
rupture of an abdominal \ iscus, tubcrcu 
lous peritonitis, torsion of an ovainan 
evst, abdominal neoplasm, disease of the 
dorsal or lumbar spine, and disseminated 
sclerosis Occasional!) , general abdominal 
pam occurs at the onset of acute appendi 
citis, and in regional ileitis, relroptri 
toncal maligmnc), chronic constipation 
allergic d)spepsia, intestinal worms or 
chilis, morphinism, purpura hemor 
rliagica and other blood diseases, pen 
arteritis nodosa and intestinal neurosis 
The pam ma) also be referred to the 
abdomen from the chest as m pneumonia 
plcuns), angina pcctons and coronao 
sclerosis 

Epigastric Pam It ma) be brought 
on at times, b> taking food, b) the lack 
of footl, or It mi) not be related to food 
intake (See p 639) The commoner 
causes of epigastric pam are 

Duodenal UJeer and Hyperacidity 
Tlie pam and burning come on when the 
stomach is eiiipl) and two or three hours 
after tvkmg food, the pam is relieved b) 
taking food or alkalies 
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accompanied bj boardlikc ngiditj and 
tenderness o\ er the upper abdomen 

Pylorospasm This usually comes on 
as a cramplike epigastric pam with a 
sense of distention or expansion m the 
upper abdomen t\\ o or three hours after 
meals and maj last from fi\ e minutes to 
one half hour or longer 

^cute Hemorrhagic Pancreatitis 
This IS manifested bj sudden se\erc col 
ickj pain in the cpigasfntim upper ab 
domen and occasional!) o\ cr the entire 
abdomen and is accompanied b) copious 
bile-stained aomitmg abdominal d sten 
tion a sense of resistance in the tipper 
abdomen and b\ shock or collapse a 
subnormal temperature and leukocjtosis 

Chronic Pancreatitis Tins ma) at 
times cause epigastric pain nausea \om 
iting and jaundice the pain is usually 
referred to the left hypocliondnuni and 
downward 

Cholelithiasis and Cholecystitis 
They ma> often cause pain m the epigas 
tnum The pain ma) be referred to the 
upper chest the back or to the right 
shoulder posteriori) Jaundice and clay 
colored stools will occur when there is 
obstruction of the common bile duct 
Hepatic enlargement due to abscess cyst 
carcinoma aaite congestion syphilis and 
cirrhosis may also cause pain in this 
region 

Nephrolithiasis It may occasion 
ally cause epigastric pain which is acute 
and colicky but is generally referred 
downward toward the urinary bladder 

A bdominal Angina Angina pectoris 
may at times simulate biliary cohe acute 
ind gestion pancreatitis or other acute 
abdominal catastrophes The onset of tlie 
pam is sudden and severe and may be 
referred backuard to the spine or up 
ward beneath the sternum It ma) come 
on after exertion emotional stress or 


after a hcav) meal and may hst from a 
few minutes to se%eral hours There is 
usually a sense of impending death and 
copious perspiration The pain is \ise 
like and is associated wiUi precordial 
tenderness Belching or vomiting often 
terminates the attack 

Tabes Dorsalis {Locomotor ataxia) 
Tlic pain IS sudden acute and colicky It 
IS encircling or belthke m distribution 
The pain is not dependent on the gastric 
or intestiml contents Vomiting pallor 
sweating and a small and feeble pulse 
occur during tJie attack The presence 
of signs of cerebrospinal syTihilis in the 
absence of other pathology suggests 
tabetic crises 

Retroperitoneal Malignancy This 
wilt often resemble acute gastric pan 
creatic or bil ar> tract disease The fail 
urc to find evidence of disease in these 
structures by x ray examination and by 
laboratory tests will exclude disease of 
these oi^ns The pam m retroperitoneal 
mal gnancy is sliarp lancinating and may 
be referred to v'anous parts of the abdo 
men and is not related to food or to 
bowel action It is not relieved by alkalies 
or antispasmodics 

Abdominal Aneurysm Itcausesex 
pansile localized abdominal pulsation 
and at times a brmt may be audible 
Tlie pam is not related to food A pos 
tive serologic test for syphilis m the 
absence of pathologic findings m the 
gastrointestinal tract or m the spinal 
column suggests the possib lit) of aneu 
lysm 

Omental Hernia It may be inferred 
from the acute pain shock generalized 
abdominal d stention silent abdomen and 
other signs of intestinal obstruction 

Diaphragmatic Hernia When the 
stomach is forced upwards through the 
diaphragmatic aperture and becomes 
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partially strangulated it will cause se 
vere epigastric pam referred to the left 
chest and will be accompanied by signs 
of obstruction t e \ omiting distention 
etc 

Periarteritis Nodosa This often 
causes severe epigastric pain or severe 
pam in the upper right or upper left 
abdomen It is accompanied by rigidity 
irregular temperature leukocytosis hy 
pertension and signs of systemic disease 
Pam in the Right Hypochondnum 
This maj be caused by disease of the 
structures which are situated in that 
region or it may be referred from adja 
cent or remote structures The commoner 
causes for pam in the right hypochon 
drium are 

Cholelithiasis A gallstone m its at 
tempt to pass through a channel whose 
lumen is too small to permit its free 
passage will cause obstruction with con 
sequent dilatation above the point of 
obstruction This produces severe col 
icky pain A similar t>pe of pam may 
be caused by vifiammahon of the gall 
ducts and pressure upon the galldwts or 
gallbladder The pain is colicky, usually 
intermittent and it is felt in the region 
of the gallbladder and the epigastrium It 
is as a rule referred to the back and up 
to the right slioulder When obstniction 
is complete jaundice develops A stone 
passing through the pancreatic duct or 
one lodged m the common or the cystic 
duct will cause a similar type of pam 
in the right h)-pochondnum and epi 
gastrium 

Cholecystitis without Calculi Tins 

condition nn> cause the same type of 
pain as calculous cholecystitis particu 
larlj w hen the bile duct becomes occluded 
because of mflaniniation and the gatiblad 
der becomes h>pcrdistcnded This type 


of pain also occurs in acute cholecystitis 
and m empyema of the gallbladder 

Subphrenic Abscess The abscess 
causes constant pam which is aggravated 
on breathing and by pressure The pain 
may be referred to the clavicular region 
bj the phrenic nerve to the intercostal 
spaces by the intercostal nerves or to 
wards the lower abdomen and loin be 
cause of pressure upon the liver, adrenal 
or kidney 

Subdiaphragmatic Pleurisy It 
causes sharp stitchlike pam during breath 
ing When the breath is held, the pam 
ceases Pressure against the lower cos 
tales eases the pam 

Diseases of the Liver Such dis 
eases as carcinoma cysts abscess biliary 
cirrhosis gumma and acute passive con 
gestion usually cause pam and tender 
ness in the liver region The pam may 
be constant and draggy and is aggra 
vated by palpation 

Various Other Causes Pam m the 
right hypochondnum may also be caused 
by right sided spontaneous pneumotho 
rax pneumoperitoneum right sided basal 
pleurisy, pneumonia carcinoma empy 
ema or other diseases of the lung and 
pleura Other causes of pain m this 
region may be lierpes zoster (before the 
appearance of the rash) disease of the 
spine carcinoma of the hepatic flexure 
or ascending colon and acute appendi 
citis when the appendix is pointing 
upward 

Pain in the Left Hypochondnum 
It may be caused by left sided spon 
taneous pneumothorax where the pain 
IS sudden and se\ere and is accompanied 
by immobility of the chest and other 
signs of pneumothorax Left sided dn 
phragmatic pleurisy causes increased 
pain on breathing and is relieved b> 
pressure Diaphragmatic hernia will 
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cause acute pam With shock SpFenic 
infarcts cause sudden \iolent pam in the 
splenic region and are accompanied by 
splemc enlargement SpJenonJcgaJy asso 
ciated with abscess, tuberculosis, anij- 
loul disease and acute congestions will 
cause dull pam and tenderness Rupture 
of the spleen will cause aaite pam fot 
foweef 6j shock and signs of mfemaf 
hemorrhage Obstruction of the bowel, 
fecal impaction, carcinoma of the splenic 
flexure or of the descending colon, mu- 
cous colitis, spastic colon, and diverticu 
htis will cause colickw pam m proportion 
to tile extent of the abdominal ilislen 
Sion Disease of the pancreas, h>perdis- 
tension of the stomach, diaphragmatic 
hernia and occasionally cholecjstitts and 
cholelitluasis ma> cause referred pain to 
the left side of the abdomen Referred 
pam m the left h>pochondrium ma) ha\e 
etJologic factors similar to those lliat 
cause pain m the right hj pochondnum 
Pam m the Right Loin* Tfiis tj'pe 
of pains ma> be caused by nepbrohthi 
asis, the passage of the stone through 
the right ureter causes pam in the loin 
which may be referred to the hypochon 
dnum and dowmvard toward the gem 
taha (penis, testes or aailva) and occa 
sionally to the perineum and the inner 
side of the thigh The pain is colicky m 
character and is often intermittent Tor 
sion of tlie ureter caused by a floating 
kidney or stricture of the ureter will cause 
the same type of pain Pam m the nght 
lorn may a )<!0 be caused by hydronephro 
SIS, pyonephrosis pyelitis nephritis, large 
tuberculous kidney, polj cystic kidney, 
various tumors cysts and abscesses of 
the kidney and of the adrenals aneurysm 
of the renal artery, lumbosacral sprain 
disease of the lumbar vertebrae mflam 
niatory nucleus pulposus, spmal tumors, 
orchitis, irritation of the 12th dorsal and 


1st lumbar nerves, fracture of the Ilth 
or 12th ribs, foot stnin and by fibrositis 
ifTecting the lower intercostales and the 
muscles and nerves in tint region In 
addition to pun m the right loin and 
occasionall> m the hypochondrium, there 
are other symptoms and physical signs 
by which many of these conditions can 
be rdenfrfled 

Pain in the Left Loin This may 
be caused by left sided renal calculus, 
left sided hydronephrosis, pyonephrosis, 
pyehtis, kinks and other obstructions in 
the left Ureter, tumors, abscesses cysts 
infarcts and inflammatory disease of the 
left kidney and by tumors, cy sts and ab 
sccsses of the left adrenal 

Pain in the Iliac and Inguinal Re- 
gions. Acute Appendicitis: The 
pam is localized in the nght iliac region 
near McBurney s point When the ap 
penthx IS retrocecal the pam is felt low 
down m the inguinal region and when 
the appendix points upward, the pain is 
referred to the upper right abdomen The 
pain IS colicky or it may be constant and 
severe and is aggravated by palpation In 
addition to the pam there is rigidity of 
the tower part of the right rectus muscle 
There is usually a moderate leukocytosis 
and some nse m temperature Rupture 
of the appendix causes a temporaiy lull 
of pam and of ngidity which is later fol 
lowed by signs of peritonitis 

4cute Salpingitis This ca^es right 
or left sided severe lancinating paroxys 
ma! pam, it is not as strictly circum 
scribed as appendiceal pain and it radi 
ates to the thighs 

Ruptured Ectopic Gestation' The 
pain is sudden and severe often accom- 
panied by shock or collapse, particularly 
so if the accompanying hemorrhage is 
copious The pam is bearing dovvm in 
character and radiates to the umbilicus 
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Tlie lii'tor) of pregnane) and the pres 

0 cc of 1 fluctinting nu«s in the cut de 
sac arc confirmatora ngns The temper- 
ititre tm% be sul normal 

Ovarian Cyst (twisteil pcrhcle) 
‘'irli ^ o t a\ill cause sii Iden scaere 

1 a n tn cither inguinal fos-v.a and m the 
Irnrr alxiotuen The presence of a ten 
Icr mass is nf dngno tic importance 

Inguinal Hernia if incarcerated or 
sirmgulatesl will caii«e acute sc\erc 
j am often followed h) shock a\ith signs 
( i acute intestinal obstruction such as 
aUln nmal distention constipation and 
sonimng which at times is sttrcoraccous 

Crypiorchism When the unde 
seen lc<I tcsiick becomes inflamed while 
in the canal it will cause acute <c\crc 
pain on the afTcctcd side m that region 
an 1 nuaa be referred to the lower abdo 
n c« \ similar pain tna) be caused b) 
iiilhu 1 atory I ufo an I b\ acute eptdtiy 

! litir 

Acute i3uer(icu//tis Tlic pain 
mn s on siid Icnl) in the left ihac fossa 
uid IS similar to tkit of apjiendicUts 
f in 1 on the right side. Rectal exam 
iratmn will elicit ten lernc^s m the left 
iluac fossa 

^eufe P>e7irjs This mas cause pam 
m fi 1 *T il ac f SS.I Tlic i«ain is acute 
ai 1 IS aren aiviniol 1 v ten Icmess m the 
affcctdl } n 1) chills feser frequent 
ar I pair M uriaatinn p)airia an I often 
Iqci!’ ina 


worse at night There is also pain on 
moaement of the leg The ph)Sical e.\ 
amination will reacal tenderness fullness 
and often fluctuation There is flexion of 
the thigh aaith angular deformity of the 
hip 

Ulcerative colitis fu6ercu/osis o/ 
the Cecum Carcinoma of the Colon 
and Fecal Impaction These conditions 
niaa cause pain in either iliac fossa 
\ ri) studies avill usuall) rcaeal the 
seat of patholog) 

Regional Ileitis Tlic pam is colicky 
It IS felt around the umblhcu^ and m tJic 
right lower quadrant of the abdomen 
There is associated abdominal distention 
and diarrhea avith water), occasional!) 
blood stained stool This nn) alternate 
aaitli constipation A sausage sliapcd 
nvass ma) be palpable m the right ihac 
fossa 

Lobar Pneumonia It maa cause rc 
fcrrcal pam to the right ihac fossa anl 
m children is often mistaken for aaite 
appendicitis In these cases llierc maa 
be scacrc h>peresthesia of the skin but 
deep pressure docs not aggravate the 
ivim and muscle rigidit) maa 1« ab«cnt 
A thorough cxainmalion of the lungs 
shoul ! therefore he made in all cases of 
severe right sided alKlonimal pam 

Typhoid Fever Tenderness gur 
ghng ngidit) and at times, abdominal 
pain are among the s)mpfoms present 
sometime chiring the course of tapho 1 
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disease of the spine, bladder, uterus, 
prostate, htp joint, rectum and lower 
bowel Diseases of the abdominal ar- 
tenes or a ems torsion of the spermatic 
cord congestion or hjperdistcntion of 
the spermatic cord or seminal \csicles, 
orchitis muscle strain due to running, 
jumping, horseback riding, straddling, 
and foot diseases niaj cause pain in 
either or both inguinal r<^ons 

Pain m the Hypogastric Region* 
It maj be caused bj disease of the blad- 
der with urinar) retention diseases of 
the uterus or (he prostate , b> pelvic cellu- 
litis, bj periostitis or other disease of 
the pelvic bone, bj enteroptosis, and 
may occur during labor and abortion , in 
chronic constipation , in tumors of the 
rectum, m transverse mjelitis, and m 
mflammator> diseases of the lower spine 

F. Pain in the Rectum 

It may result from ischiorectal ab 
scess, hemorrhoids fissures, ulcerations, 
and stenosis of the rectum It may also 
occur as the result of carcinoma polypi 
and other affections of the rectum as 
well as from foreign bodies and fecal 
impactions The various tjpes of diar 
rhea and other local imtation such as 
may be caused by irritating foods may 
cause pain and burning Local infections 
of tlie anus may cause severe pain and 
itching 

G. Backache and Spinal 

Column Pain' 

Pam along the spine or m any part 
of it IS a common complaint and may 
be due to many causes, such as disease 
and deformity of the vertebrae the 
articular surfaces, the ligaments or the 
spinal muscles It may be due to muscle 
strains skm sensitivitv jarnng sjirains 
V See also pp 861 and 958 


fault) posture and fiat feet Backache 
may also occur as a reflex phenomenon 
resulting from disease of the thoncic 
and intraabdommal v isceri, and it often 
accompanies sjstemic disease, acute and 
chronic infections and functional or or 
game nervous diseases The pain maj 
be sharp dull aching or just a tired or 
draggy feeling, it maj be constant or 
intermittent and may become aggravated 
on motion or stop when at rest The pain 
may affect the entire spinal column and 
radiate to other structures or it ma> 
affect anj portion of the spine, it maj 
be unilateral or bilateral or it maj be 
strictly circumscribed In attempting to 
discover the cause of backache it is jm 
portant to elicit a definite history as to 
the method of onset, location of the pain, 
points of tenderness and the influence 
of motion and also infonnation as to 
previous diseases and accompanying sd 
ments 

Pam m the Cervical Region This 
is charactenred b> stiffness of the neck, 
limitation of Iiead movements from side 
to side or forwards or back-wards The 
pam may be referred ov er the occiput, to 
the clavicles or dow n one or both arms 
Occasionally there niaj be difficulty in 
swallowing Among the causes of pain 
in this region are 

l?iseases of the Bone ‘ These include 
cervical spondylitis due to tuberculosis 
or ost«)mycIitis , arthntic changes par 
ticularly m the fifth sixth and seventh 
cervical vertebrae, rheumatic disease, 
fractures, scohosis of the cervical spine. 
Plot’s disease, subluxations of the atlas 
or axis , congenital deformities cerv ical 
nb and carcinoma of the cervical verte 
brae or of the occiput 

Sprains These are due to violent 
trauma which maj cause rupture of 
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strands of muscle or of ligaments sud 
den twisting of the head straining of 
the head or neck against resistance 
Strains These are caused b> hold 
ing the head in one position over a long 
period of time such as nvi} be found 
among nee<lle workers ijpists proof 
readers microscopists swimmers and 
others who have a tendcnc) to tire or 
strain their cervical muscles 
Refiex Causes In this group maj 
be included retrophar) ngeal abscess 
Bezold s abscess (an abscess below and 
behind the mastoid) aiieurjsm of the 
circle of \\ ilhs affection of the second 
and third molars ejestram certain t>pes 
of headache and affections tliat cause 
nuchal rigidit) such as meningitis fet 
am tetanus dengue influenza and cx 
posure to * drafts and colds Torticollis 
certain neuroses suppurative th>roidins 
adenitis adcnolipoiintosis and other con 
ditions that interfere with head posture 
and cause strain of the muscles of the 
neck or of its bloo<l vessels maj cause 
transient nitcrtnittent or constant pain 
Pam in the Thoracic Spine It nm 
1 m- ass(Knlesi with spinal ngidit) and 
dcfrnnitics The pam maj be rcferr«l 
to the ann% the chest or the alnlomcn 
If the spinal nerves arc mvolvwl the 
n Intimi of the pain is along the dis 
inliitiin of the involved nerves The 
more common causes for jiain in the dor 
Ml region ire 

SMflnl CAa„j„ Tl,r.c ire o,i,„ 
Wlirili. I'„„, spomljt,!,, 

itvCi s disease Kiunmell s disease 
>IimHr,rturr, .|mul 
mfmvi or oirtonn of il,r 
•Ir'loot, m . t il,r ,, 

< r n'limniili „ „( ,|,r 
Muicu/jr antf Liganirmous Causri 
TI no m Jlram dor lo Ii„Iiy posture 


and h}peractivity of the arms such as is 
found m weavers cigar makers press 
ers writers swimmers etc 

Redex Causes These may be re 
ferred from the diaphragm gallbladder 
pancreatic disease intestinal obstruction 
gastnc ulcer or carcinoma fractured 
nb intercostal neuralgia empyema car 
cinoma of the lungs pulmonaiy emphy 
semi asthma mediastinal neoplasm and 
thoracic aneurjsm 

Pains in the Lumbosacral Region 
(lumbago) Pain in the lower back is 
much more common than pain in the 
upper spine chiefly because of the great 
mobilit) of the lumbar spine and the ana 
tomic relationship between the fifth him 
bar and the upper sacrum The pain 
may be severe or dull and niaj cause 
ngidit> of the spine with spasticity of the 
spinal muscles The pam from the spine 
may be referred to the abdomen along 
the entire spine and down the thighs and 
legs or along the course of the affected 
spinal nerves The spine as well as the 
bod) as a whole is held rigid as motion 
change of posture or attempts at walking 
may aggravate the pain 

Pain in this region may be due to 
osteoarthritis sacralization spondylillu 
asis prolapsed nucleus pulposus infective 
arthritis tuberculosis of the spine hyper 
trophic and atrophic arthritis neoplasms 
and suppurations It may be caused by 
sprain of the articular surfaces the hga 
nients or hy rupture of muscle fibers and 
ligaments whicli may be due to violence 
sudden motion lifting of licavy loads or 
other traumata Pam in the lower Mck 
may also be due to strain caused by pro 
Iont.«l effort against resistance such as 
carrying hcavv burdens bv prolonged 
stooping assuming unnatural or imac 
customevl postures and by flat feet im 
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proper shoes and unequal length of the 
lower extremities 

Reflex causes for lower bach pun are 
manj Among tlie commoner causes 
are Kidnej affections such as nephritis 
renal mfarct<i pjelitis p> clonephntis 
pennephntic ab'^cess renal tumors and 
malignancies hydronephrosis torsion of 
a ureter renal tuberculosis and adrenal 
tumors, gastrointestinal disease such as 
gastric or duodenal ulcers gastric car 
cinoma carcinoma of the colon spastic 
and ulccratue colitis Msceroptosis Glen 
ard s disease chronic intestinal obstruc 
tion fecal impaction chronic appcndi 
citis and mesenteric thrombosis biliaf> 
tract disease such as cholecystitis and 
cholelithiasis hepatomegaly pancreatic 
disease certain of the bloo<l dy scnsias 
splenomegaly , aneur) sm of the abdom 
mat aorta, disease of the 0%-anes and 
uterus or disease of the prostate 


Pam in the Sacroiliac and Coccy 
geal Regions It may be caused by 
disease of these bones or their articula 
tions by tumors fractures and \arious 
types of arthritis and reflexly from dis 
ease of the pehic oigans the bhdder 
the rectum the prostate and the pos 
tenor urctlira It may also result from 
ischiorectal abscess infections granule 
mala affecting the peroneum pilonidal 
cyst peroneal fisiiilae and spma bifida 
Pam Anywhere Along the Spine 
or in the Back It is often found m the 
aanous organic nervous diseases such as 
spinal meningitis myelitis poliomyelitis 
multiple sclerosis syringomyelia tabes 
dorsalis tumors of the spinal cord and 
vertebrae and spinal cord hemorrhage 
Pam along the spme and in the back is a 
frequent complaint m neurasthenia hys 
tena traumatic neurosis (railway spme) 
flat feet and exhaustion 


VJ, Pam in llie Bones and Joints^ 


A Pam m the Bones (Ostalgia) 
Pam m the various bones of the body 
may be generalized or localized Local 
teed pant may be due to conditions of 
the bone m which the periosteum or the 
endosteum or both are involved These 
ensy resuk Irotn perK^stea! lesfOtts traa 
matisms neoplasms cystic degenerations 
inflammations and fractures 

Generalfed pain may be due to osteo 
malacia new growth and systemic dis 
ease The character of the pain may be 
sharp and of sudden onset as in tooth 
ache and osteomyelitis or it may be 
dull and aching as m syphilitic lesions 
Nocturnal ostalgia occurs in syphilis 
tuberculosis of the bones confined sub 
periosteal pus and often m ty phoid fever 
'See ALSO p 723 


Local Bone l*atn 

Periosteal Lesions Periosteal le 
sions causing pam are usually associated 
with inflammation and may be due to 
traumatism such as a bruise or a par 
tial bone fracture or it may be paused 
bj si>^sper,'i?sie3} 

tion or infection The pain is usually 
localized , the area affected is raised and 
in addition to the sharp pam constantly 
present there is exquisite tenderness on 
palpation or on pressure There is also 
severe pam on motion In acute inflani 
mation there is usually local redness 
heat and swelling In the presence of 
suppuration a fluctuating area may be 
palpable Subperiosteal hemorrliage may 
cause pam because of subperiosteal pres 
sure 
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Fracture A fracture of a bone will 
cause pam either during motion \^hen 
the fragments are disturbed or during 
excessi\e callous formation when sen 
sory nene filaments become entangled 
Fracture of a bone maj be caused by 
traumatism or may occur because of 
decalcification 

Neoplasms Bone tumors malignant 
or benign will cause pain only when 
the periosteum or a nerve becomes m 
volved Neoplasms occurnng m a bone 
that IS in motion such as a nb spine 
arm or leg will cause additional pam 
because of interference with muscular 
mo\ ements or because of pressure against 
pain sensitive tissue or a nerve 

Infections Infection of a bone may 
be caused by extrinsic trauma or by 
intrinsic infection Extrinsic infection 
will show signs of inflammation Intrin 


SIC infection may be caused by litbercu 
losis syphilis streptococcus staphylococ 
cus or other infectious microorganisms 
Intrinsic infection of the bones may 
occur with pneumonia typhoid fever 
malaria or other diseases 
Osteomyelitis Osteomyelitis is an 
inflammation of the cancellous tissue and 
bone marrow It may be of bacterial 
ongitv or It may occur m leukemia 
IlMgkin’s disease and occasionally no 
definite cause is discoverable The pain 
^curs suddenly and is most intense. 
nunnB tl,5 cirly stages there arc no 
external mamfestations of inllamination 
other tlian an intensification of pain on 
iressnreandfeier Uter the mnamma 
2 process affects the eorteic of the 
Ixiar the penosleiim and the surround 
mg soft tissue Osteosarconii gumma 
osleoperiostitis and tiilmreiilosis mil 
cause locahred pam mer the lesion and 
Oden over the enlire affected tone 


Ccnerofiserl Bone Pam 

Osteomalacia This is a chronic 
softening of the bones It occurs most 
frequently during pregnancy The long 
bones the ribs the pelvis or the spine 
may become affected This may cause 
pain on walking deep breathing bend 
mg or squeezing the affected part 

Osteitis Fibrosa Cystica (Hyper 
paralhyroidtsm) This condition may 
during the early stages cause general 
ized pains and may therefore be mistaken 
for rheumatism Later when bony cysts 
form and fractures occur the pam may 
be localized over the affected parts 

Myeloma, Chloroma and Hand 
Schuller Christian’s Disease These 
cause decalcification of bone and are 
accompanied by pam m the affected 
areas 

Osteitis Deformans (Paget s Dis 
ease) Tins frequently causes pam in the 
extremities and in the back and is prob 
ably due to the abnormal angulations on 
the pressure bearing parts of the abnor 
mal bones 

Scurvy Among the early sy mptonis 
of scurvy are tender shins 

Hydatid Cysts of the Bone They 
are usually accompanied by periosteal 
pain 

Periarteritis Nodosa Tins often 
causes severe pain m the extremities or 
over the ribs 

Pam in the vertebrae may be caused 
by Potts disease, erosion of vertebrae 
by carcinoma or aneitry sm by sacraliza 
tion or b\ fractures also by disease of 
the intervertebral discs by prolapsed 
nucleus pulposus by spondylitis and bv 
painful conditions of the muscles of the 
back 

Cienerahzed aching pains in the 
wmes arc experienced m dengue fever 
influenza etc 
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n. Pain in tlic Joints 

Joint pains maj be dnided into tno 
clas'jcs (a) Arthralgia or neuralgic 
pain, m uhich structural changes maj 
or ml) not be present (6) Arthritis or 
organic pain, m nhich there are struc- 
tural clianges m anj of the tissues com 
prising the joint such as the bones, 
cartilage, sjnovial membrane, capsule, 
muscles tendons and shin This ina> 
lie acute or chronic 

Arthritis* The pam in arthritis is 
aggraaated hy motion, jolting, jarnng 
and In pressure The affected joint is 
iisuallj held at partial flexion which is 
the natural relaxed position during rest 
or deep sleep The pam is more set ere 
m acute joint affections tluan in the 
dironic forms Radiation of pam from 
the affected joint to distant parts is 
seen m but few instances, as in the fol 
lowing Hip joint disease will cause 
referred pam to the knee and inner side 
of the leg Shoulder joint disease may 
cause radiation of pam to the deltoid 
trapezoid and the supraspinous fossa 
Metatarsalgia or flat feet will radiate 
pain to the ankles and calf muscles 
When the neiaes are impinged upon or 
are inflamed because of joint affections 
the pain maj be referred to the final 
distribution of their sensory fibers Pain 
and deformities of joints may also be 
secondary to iienous affections such as 
IS seen m sjrmgomjeha amjotropbic 
orthopathies due to spinal lesions, and 
joint affections following neuntis 

Acute arthritis This may be rheu 
matic, gonorrheal, septic, embolic, tuber- 
culous, syphilitic, hemorrhagic, trau 
matic or gouty 

Chronic Arthritis' It may have an 
acute onset and e\entually beccmie 
chronic, or it may ha\e an insidious 


onset and show CMdence of chronicity 
from the start Among these latter may 
be mentioned gonorrheal, tuberculous, 
^hilitic, traumatic and hemorrhagic 
arthntis, gout, ostcoarthntis, rheuma 
toid arthntis , Heberden’s nodes , hy per- 
pirathyroidism (osteitis fibrosa cystica) , 
sarcoma and carcinoma of a joint, Char 
cot’s joints, chronic atrophic arthritis, 
chronic hy'pertrophic arthritis, hydatid 
cysts, bursitis, calcific deposits in joint 
spaces, displacement of articular carti 
lages, hemophilic, scorbutic and rachitic 
joints, pulmonary osteoarthropathies, 
Paget’s disease, atrophic muscle disease, 
peripheral neuritis, and many other 
chronic affections 

C Poiii m the Upper Extremities 
Pam in the Shoulder and Arm Pam 
m the shoulder may be unilateral or bi- 
lateral The pam may be reflected dow n 
ward in the arm to the region of the m 
sertion of the biceps, or it may descend 
to the forearm and occasionally to the 
fingers Pam m the shoulder or ann or 
m both may be due to (1) Local injury 
to the bone, the shoulder joint, or the 
muscles of the shoulder and arm , to the 
Wood vessels supplying the shoulder and 
arm and to injury to the nene supply 
(2) Disease of the bones and joints such 
as arthntis of the shoulder joint or of the 
cervical spine, multiple myeloma osteitis 
fibrosa cystica, fractures, Charcot’s 
joint, sarcoma of the upper end of the 
humerus, dislocations, tuberculosis of 
the bony structures of the shoulder, sy no 
sitis subacromial bursitis and calcific 
deposits in and around the joint (3) In 
fectious causes producing "vascular dis 
ease, neuritis, neuralgia, thrombosis or 
embolism of the brachial or other arteries 
of this region (4) Reflex causes such as 
angina pectoris, coronary thrombosis, 
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pcncardial effusion inediastmal tumor 
( r anuir\ m diseases of the diaphragm 
(lisc-ises of the g-illbladder cholelithnsis 
nrucr ( f the I reast j)!euris\ pulmonara 
tiilKr^uI) is call ified ceraical glands and 
l tui If r of tlie apex of the lung (sulcus 
turn r) (a) A\anetj of causes such as 
icnical nh snlciuis anticui s>ndrome 
an 1 cfn{,tni{al deformities 


Scalenus Anticus Syndrome and 
Cervical Rib The s\ mptoms of scalenus 
antiais sxndrotne and cerMcal nb are 
similar both are due to iicurocireulator> 
cf tnp^e^'.lo^ An x ra\ examination of 
the shoulder seill reacal the presence of 
a cenieal nh while the diagnosis of the 
scalenus anticus sindrome is inferred 
fn in the clinical mamfestalions There 
pain m the shoulder and arm which is 
reterred with aariing intcnsiti down the 
arm The pain is frefiuenth associated 
with cramp tiumhness and tingling m 
the haml nr fingers Oftai there is aUo 
collness and apiearcnt atrophv of the 
hand w ith arena of paresthesia The pam 
IS a^graeateil an<l the pube liecotnes 
weaker In exercise Ij adduction of the 
arm 1,^ ircssing forward of the shoiil 
der t s pres mg against tlic scalenus 
ninscb an 1 when the ch.n is In 
I>crcxtcndctl and rotatcil towards the side 
« PI*f s fe ( ) the pain This is due to the 
>nii ingi-mcnt <f the siil<laMan arten 

I... ,f Ihc 

Kit ,|„r IK initrlion 

111 llinmrnor tliir.l ,( ,i,( f,„, 

l,„ ,r"' '"'"""n mil rc 

licit 111, <1,11, i„„, 

Paiii in the Elboiv Tlin im, Iki 

oiimll, Inniiirt, „„ii 

a* ‘“thcrpiiiiafrcctinijs 

Pam in the Wrut and Hand Thii 

I 1 mul nnirmi. emu ntrr ,t,rcMhtsu 
tmlirnnitblei, dittatc 

i' tliiC'T I*"' ' 'mne 

L? 7 "''"■Kli'ti, dicliliti, rticii 

I Jtie (ntr nnmi ithtr l,pti of „ 


thritis and also tumors such as sarcoma 
chondroma carcinoma neurofibroma 
and the \anous tjpes of neuritis 

D Pam III ilie Lower Fxlremities 

Pam m the Hip Joint This pam 
ina) be due to rheumatic fe\er the \an 
ous arthritides traumata dislocations 
intracapsular fracture or fractures of the 
structures entering into the formation 
of the hip joint aarions bone diseases 
osteitis fibrosa cjstica tumors suppnra 
tions tuberculous hip disease iliopsoas 
bursitis sarcoma carcinoma sciatica 
disease of the lower spine obdurafor 
hernia scun} appendicitis and some 
of the neuroses 

Pam m the Thigh This maj be 
caused bj hip joint disease «ciatica frac 
turcs tumors abscess of the thigh 
thrombosis or embolism of the thigh 
^esse!s and of the lines aanous bone 
diseases traumata disease of the lower 
^pine scur\}, psoas abscess olidurator 
hernia tumors of the spinal cord ante 
rior crural neuritis or neuralgia fecal 
impaction nephrolithiasis and tnchitiia 

SIS 

Pam m the Knee This nnj be 
caiisctl b\ trauma dislocations fractures 
of the hones forming the knee joint 
fracture or dislocation of tlie patella the 
aanous arthritides (particularlj riitu 
matte tuberculous gonorriical and ostco 
arthritic) dislocation of the semilunar 
cartilage floating cartilage prepatellar 
and intcqiatellar bursitis suppurations 
pO[btca! aneurism hip joint disease 
fracture of the femur disease of the feet 
(flat ftx;t conis Ininions and metatar 
aalgn and improper shoes) also s>'phi 
btic arthritis a-irioiis l>onc iliscase* 
intermittent hjdrarthrosis (houstin-aul < 
knees) purpura hcmorrlngica lienio* 

I Iiilia osteitis filirosa cj stica and sciirv"' 

Pam in the Feet and Toes Tlu' 
«»•«> be caused In nijiirv fni tl ite* 
corns calluses bunions fractures t!is 
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locations flit feet articxihr rheuniattsm 
ostcoarthntis diabetic gangrene or gan 
grene from other causes endartenlis 
obhtcmis thromboangiitis obliterans 


Rajuauds disease erj thromelalgia ar 
tcnoscferosis achiHod3nia the \anous 
types of dactylitis and hallux \algus 
aarus equinus or ngidus 


VII. IMiccclfancotis Causes of Pain 


\ Pam and TcnderncBs' 

The two classifications of pam along 
tlie nerae trunks or thcir terminal dts 
tnbution are neuralgia and nenntis 
Behan states that the distinction be 
tucen neuralgia and neuritis are quanti 
ti\e rather than quahtatue It is largely 
a matter of degree A sc% ere neuralgia 
may be termed a neuritis a mild ncun 
tis a neuralgia 

Neuralgia Tins is defined as an 
aflection of the sensory nerves eharac 
tenzetl by intermittent severe lancmat 
mg or darting pam along the course of 
the nerve or its various distributions 
The overlying skm is sensitive and there 
are tender points corresponding to the 
locations where the cutaneous branches 
of the nerve are given off from the 
deeper structures Deep pressure is gen 
erally less painful than superficial pal 
pation 

Etiology Neuralgia may arise from 
exposure to cold infections toxemias 
trauma pressure vitamin deficiency dis 
eases diabetes meUitus various poisons 
rheumatic and gouty diathesis and from 
infectious diseases The commonest 
distributions of neuralgia are (o) tn 
geminal (ticdouloureuv) and other facial 
neuralgias (b) sciatic along the course 
of the sciatic nerve or one of Us external 
popliteal branches (c) intercostal any 
of the mtercostales may become affected 
if the ganglion is involved herpes zoster 
nay appear (d) brachial the pain may 
be along the courses of the brachial sub 
clavicular or cervical trunks and their 
distributions Other distributions may 
be along the circumflex lumboabdominal 
crural visceral cardiac or any of the 
> See ALSO p 855 


sensory nerve trunks and ganglia The 
affection of the nerve may be accom 
panied by paresthesia local anesthesia 
sympathetic nerve features muscular 
atrophy spasms and vasomotor changes 

Neuritis This may be defined as an 
inflammation of a nerve It may affect 
a single nerve (local neuritis) ora num 
lier of nerves (multiple neuritis) and it 
may be acute or chronic The mflamma 
tion may be interstitial or parenchy 
niatous 

Etiology Neuritis may result from 
traumata exposure to cold local and 
general infections pressure artenoscle 
rests toxins metallic poisons such as 
lead arsenic bismuth etc and it may 
occur m diabetes mellitus benberi de 
ficicney diseases alcoholism rheuma 
tism tabes dorsalis and senility The 
most outstanding symptom of neuritis 
is pam along the course of the nerve 
and Its distribution The pam is burn 
mg or boring m character It is aggra 
vated on movement of tlie affected part 
and during the night The nerve is 
extremely tender to pressure Other 
findings are anesthesia paresthesia 
wasting and often paralysis and the 
disappearance of the reflexes of the af 
fect^ parts The skin ov er the affected 
part brcomes atrophied and glossy and 
occasionally it may become thickened 

Sciatica This is a term often ap 
plied to pain along the distribution of 
the sciatic nerv e Sciatica should be clas 
sified as primary and secondary 

Primary or True Sciatica This is 
probably a neuralgia of the sciatic nerv e 
caused by inflammation of the ganglia or 
of the pengangliar tissue The exact 
cause is as yet unknown 
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Symptoms There is severe burning 
pain in the lumbosacral region, the hip 
joint and along the posterior aspect of 
the thigh, the calf muscles and at times 
m the outer surface of the foot There is 
also tenderness along the sciatica nerve 
but seldom paresthesia, anesthesia, or 
muscle atrophy Walking and extension 
of the leg are painful Flexion of the 
thigh w ithout flexion of the leg is not pos- 
sible The tendo Achilles reflex is ab 
sent Primary sciatica is not as common 
as secondarj sciatica 
Secondary Sciatica: This may be a 
sciatic neuritis caused by disease of the 
spine such as sacroiliac disease, spon- 
djlitis, tumor of the spinal ACrlebrae, 
fracture, prolapse or extrusion of the 
nucleus pulposus, spinal canes, etc It 
may also be caused by tumors of the 
spinal cord and nerve roots pelvic tu 
mors, large prostate, and by mflamma 
tory diseases of the hip, thigh and leg 
muscles, by flat feet, and by disease or 
deformities of the osseous structures of 
the spine, hip, thigh, leg or foot 

B. Pain Due to Arterial DIseaset 

Diseases of the arteries such as arte- 
ritis, thrombosis, embolism and aneurysm 
usually cause pam in tlie parts of the 
body supplied b) the affected arteries 
either because of interference with the 
circulation or because of injury to the 
tissue adjacent to them 

Arteritis. Painful conditions due to 
arteritis are intermittent claudication 
and other types of pain caused by en 
dartentis obliterans, thromboangiitis ob 
literans (Buerger's disease), diabetic 
gangrene, syphilitic endarteritis, aortitis, 
angiospasm coronary disease, erythro' 
melalgia Raynaud’s disease and pen 
arteritis nodosa 

Thrombosis or Embolism These 
conditions m any part of the body ex 
cept in the central vessels, cause severe 
pain^_I^is noted particularly in mes 

* Sis Penffteral I'aseular Dtsease p 535 


enteric thrombosis, splenic infarct, and 
coronary thrombosis, the pam being due 
to ischemia or anoxemia 

Aneurysm: This causes pain, first, 
by hyperdistention and injury to the 
arterial coat, and, second, by pressure 
against adjacent structures 

Pam Due to Disease of the Veins: 
This IS noted m the various types of 
phlebitis and venous thrombosis The 
pam IS usually felt at the location of 
the thrombus and along tlie course of 
the inflamed vein There is also pam 
in the part supplied by the affected vein 
because of venous stasis and the result 
ing gangrene 

Pam Due to Interference with the 
Blood Supply of a Part: This may be 
caused by an overabundance of Wood 
such as is seen m acute inflammations 
where the pam is sharp, acute, aching 
or throbbing , and in passive congestion 
where the pam is dull and sometimes 
aching due chiefly to hyperdistention 
or It may be due to a diminished blood 
supply causing anoxemia The pam m 
Raynaud’s disease is felt in the hands 
or feet and is due to contractions of the 
arterioles, thus causing anemia In 
purpura hemorrhagica the pam is caused 
by obstruction in the arterioles Pam 
m an extremity caused by the application 
of a tight tourniquet is due partly to 
venous congestion and partly to laii of 
arterial blood The pam in angina pec- 
toris and coronary disease is probably 
due to ischemia of the heart muscle 

C. Pain in the Genital Organs* 

Pain in the Penis It may occur 
during micturition, or it may be un 
related to urination 'The commonest 
causes for such pam may be (a) 
thral, caused by acute urethritis (gonor 
rheal or otherwise), urethral trauma 
stricture, calculus, chancre, cellulitic 
carcinoma, tuberculosis, cavernitis nod 

Gemlal Diseases Female p 694 an<l 
Mate p 707 
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insect bites (b) tcstcal, due to acute 
cystitis tngomtis \esicle calculus tuber 
culosis cancer ulcentions foreign 
bodies pipilloma of the bladder and 
acute urinary retention (f) prostabc 
resulting from acute or chronic prostati 
tis prostatic hjpertrophj carcinoma of 
the prostate prostatic abscess Referred 
pain to the penis maj result from 
nephrolithiasis, orchitis sacroiliac dis 
ease inflammation of the perineum rectal 
carcinoma licmorrlioids rectal fissures 
and occasional!) from acute appendicitis 
particular!) m retrocecal appendicitis 

Pain in the Testes It ma) result 
from injury or disease It is found m 
the \'anous t) pes of orchitis cptdid) mi 
tis torsion of the cord aaricoccle hy 
drocele malignant tumors and tubcrcu 
losts also in disease of the prostate 
disease of the lower tertebrac inguinal 
henna inflammation of the spermatic 
cord nephrolithiasis excessive vcneiy 
and mumps 

Pain Itching and Swelling of the 
Vulva These sjmptoins ma) occur m 
local inflammations due to injur) mfec 
tions Bartholin s disease carcinoma 
tuberculosis S)'philis and granulomata 
also in chancre cliancroid lupus con 
dylomata and various skin affections It 
may also occur in kraurosis vuJvae 
eczema diabetes herpes during the 
menopause and m the various neuroses 

D Itcliing (Pruritus) 

Itching IS a peculiar sensation per 
ceived by the skin and mucous mem 
branes which is satisfied by scratching 
It may be due to local irritation system c 
disease or allergic reaction 

Local Itching Local itching may be 
caused by foreign bodies or other in 
juries It IS also found in hay fever 
measles nasal obstructions and eczema 
of the eyelids Pruritus am and vulvae 
ma) result from parasites worms local 
inflammatory conditions dermatitis 
hives irritating discharges atrophic 


changes to\ic conditions such as dia 
betes nephritis cholemia and during the 
menopause 

Tins ma) also be caused b) pedicu 
losis scabies dermatophytosis various 
local skin diseases frostbites insect 
bites local irritations due to sunburn 
X ray bum scalding and other types of 
bums (during the healing stage) and 
by local interference with the circulation 
or iniicrv’ation of a part 

General Itching This is seen in 
most types of jaundice It is particu 
larly prominent in pancreatic disease 
gallbladder disease and m other types 
of obsCnictiv e jaundice It is also found 
m diabetes mellitus exophthalmic goiter 
m various general skin diseases sucli 
as prurigo lichen eczema seborrhea 
mycosis and m diseases m which there 
is sweating and desquamation also m 
general urticaria poison ivy and other 
irritations Various foods and drugs 
may cause itching of the skin though 
signs of urticaria be absent In nior 
phimsm It IS a prominent sign 

Itching may also occur m the VTinous 
neuroses It is at times present after a 
warm bath after disrobing particularly 
m Uie winter (pruritus hiemalis) and at 
times it occurs reflexly particularly 
when one sees or thinks of pediculi bed 
bugs or other vennin Occasionally the 
desire to scratch is brought on by seeing 
some other person scratching 

Itching either local or general is a 
common allergic manifestation It is 
noted m the various types of urticaria 
(see p 927) m prurigo and in atri 
plicism 

^/n^/icij»i IS due to poisoning with 
atriplex httorahs The young shoots of 
this plant when eaten will cause tingling 
sw elling and intense itching of tlie fingers 
hands forearms and face The disease 
is common among the poor of northern 
China who eat this plant because of food 
scaraty 
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Eilema^ (Oedema) 
rUlenia consists of an abnormal local 
or gcntnl accumulation of interstitial 
fluid 

Edema of the lower e}chds may be 
caused bj disease of the e>es and by 
aaitc corjza such as is seen in acute 
cold or in ha\ fe\er It ma> be among 
tlic earl> s\ mptoms of nephntis m such 
cases the edema is worse on arising in 
the morning and ma> disappear as the 
daj w ears on In se\ ere cases of nephro 
Sis or m tuhular nephntis the edema may 
spread to the entire face and later to the 
bod> r dema of tlie e> es nia> aUo be due 
to local inflammation as orbital tumors 
facial injurj skin diseases and crysipe 
las Eilcma of the face and neck may 
occur 111 nieihastiiMl tumors Edema of 
the feet or legs iua> be due to local in 
jura tigiit shoes or excessue tiredness 
and IS an carl) sign in right sided heart 
failure Tin. edema is worse during the 
da> and cauiing (if the paliait is ac 
tne) and disappears m the morning 
after I nn.hls re>t I dema is an indica 
tion of nilcrrcrcncc with the \cnous cir 
cuhtion of a part 

General Edema This nn> occur m 
hem failure glomerular nephritis ne 
Ihrosl^ anemia trichinoses salt reten 
tum stan-ation and inadefpiate intake of 
irotcins The edematous parts usualh 
1 '1 « n pressure / \mthcdcma is causol 
Iw dccrcavci) hmplutic drainage and 
tin cilrmat. us , Karts .1., „ot rsadil) p,t 


Increase in Weight (Obesity) 
Increase in aveight if not due to na 
tural growth maj be caused by edema 
accumulation of fluids in the serous sacs 
by pregnancy, tumors, cj sts, and bj the 
rapid accumulation of fat as found m the 
various types of obesity 

An excessiae amount of fat generall) 
distributed through the body is due to 
a disproportion between the amount of 
food ingested and the amount of energ} 
dissipated Obesitj is generally classified 
as ( 1 ) Exogenous obesity due to (fl) 
the consumption of large quantities of 
food or drink (&) to diminished actiMt) 
and (f) to a combination of excessive 
food consumption and low expenditure 
of energ> ( 2 ) endogenous obesit) due 
to some pathologic disturbance of the fat 
metabolism center or to disturbance of 
some of the endoermes (See p 772) 
Exogenous Obesity It occurs m 
otherwise normal persons The mdivid 
ual child or adult has a voracious appe 
tite and consumes large quantities of 
fat producing food There is one tvp^ 
who IS energetic plethoric phjsicall) 
strong and active and is in good health 
except tint he or slie may have a tend 
encj to dyspnea on moderate exertion 
The food intal e is enormous and is m 
excess of the amount of energ> o'* 
pended Anotlier t)pe is one who is laz) 
Inilcss comphming, who cats inoder 
atcl) large quantities of food but di''*' 
pates little cnergj This t>pe of indivil 
iial iK usually anemic, ma\ complam ot 
lieailache tiredness iiuligcstion const' 
patiou backache dyspnea and cardiac 
fralpitation A third tjpe is moderately 
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energetic but consumes more food tinn 
IS required for his or her iinintenance 
This f>pe Ins frequent heathches tires 
eisiK nn\ ln\ e ntticks of sj ncope lias 
hypotension but normal basal mefaboj 
ism and is subject to dnbetes melhtus 
Endogenous obesity is attributable 
to dimuiished oxidation W hile the in 
dnidual may or ma\ not take m more 
food than he can utilize the ahnomia! 
it> lies m the lack of dissipation of 
energy rather than in the excessiie con 
sumption of food 

Several distinct types of obesity are 
recognized 

Pituitary Obesity Hypcrpifuiti 
nsm as seen m acromegaly gigantism 
basophilism and in the less pronounceil 
forms of hyperpituitarism usually pro 
duces the tall plethoric type of obesity 
Hypopituitarism as seen in Frohhehs 
syndrome and in the adult types pro 
duces girdle obesity the abdomen is fat 
and pendulant the ankles and wrists are 
rather small the skin is of fine texture 
and the hair distribution is heterosexual 
Hypothyroid Obesity There is um 
form distribution of rather firm non 
yielding fat with fat pads over the snpn 
clavicular and supraspinous regions The 
forearms and legs are large and fat the 
skin IS often of leathery texture 
Hypogonad Obesity There is a gen 
eral distribution of fat u ith large fat pads 
Over the trochanteric regions Tlie gem 
talia are poorly developed and the sex 
functions are poor or n 1 
Adrenal Obesity The fat distribu 
tion is over the upper part of the body 
the lower part of the body is usually thin 
and there is accompanying virility by 
persexuahsm and hypertrichosis 

Pineal Obesity This type of obes 
ity may occur in young boys They de 
velop prematurely they are plethonc 


liive increased musculature increased 
stature up to a certain age, they are 
quite stout and have hypersexual de 
velopment Tlie condition is known as 
macrogenitosomia precox 

Cerebral Obesity General rapid m 
crease in fat ihstribution may occur m 
some tumors of the brain m certain of 
the brain diseases as enceplialitis lethar 
gica and in other encephalopathies 
Other Forms Obesitv also occurs 
in Upodystro('hy and in thymic disease 

Loss of Weight (Fmaciation) 
Loss of weight may result from insuf 
ficient food intake inability properly to 
utilize ingested food rapid expulsion of 
food from the stomach by vomtUng or 
diarrhea and excessive expenditure of 
energy 

Rapid Emaciation This occurs in all 
acute febrile diseases in chronic infec 
tions m carcinoma tuberculosis diar 
rhea dysentery progressivevoimtmg the 
various digestive disorders scurvy pel 
lagra marasmus exophthalmic goiter 
(m spite of voracious appetite) diabetes 
melhtus parasitic infestations pituitary 
cachexia anorexia iierv osa Addison s 
disease general loss of appetite or m 
ability to eat dehydration starvation 
overwork and insufficient sleep 

Changes in the Appetite^ 

The appetite may be variable It may 
be excessive (bulimia polyphagia) per 
vertevi or capricious (pica) unsatiated 
even after a full meal (acoria) or de 
creased (anorexia) 

Excessive Appetite If is charac 
tenstic of diabetes niellitus hypopitui 
tarism and of certain nerv ous disorders 

* See also p S34 
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Loss o£ Appetite It occurs in van 
ous chronic gastrointestinal diseases in 
fevers and in most acute and chronic 
diseases It also occurs m some of the 
neuroses m anorexia nervosa etc 

Aversion to Certain Types of 
Food This IS found ^\hen on a monot 
onous diet in diseases of the gastric 
intestinal tract, in some of the neuroses 
and insanities, during early pregnancy 
and in other conditions where an 
achlorhjdria exists An aversion to 
meat is often an early sign in carci 
noma of the stomach 

Gaslrointcslinal Symptoms 
llearthurn (Pyrosis) 

Heartburn is a burning sensation felt 
m the epigastrium precordium and deep 
m the throat This is usually assoaated 
\s ith h) peraciditj H) peracidity may be 
a symptom in acute and chronic gas 
tntts gastric ulcer, duodenal ulcer gas 
trectasis cholecystitis and in spastic and 
ulceratne colitis It may also occur m 
sagatonia in highl) neurotic individuals 
md during pregnancy Occasionally 
heartburn may ocair m achlorhydna 
Time of Occurrence Heartburn oc 
curing during feeding or soon there- 
after, particularly when taking spicy 
footls or concentrated sweets is a sign 
of inilanimation of the esophagus and 
stomach Heartburn two hours after 
neals that is relieved by taking food or 
soda IS a symptom m duodenal ulcer 
Heartburn occurring five or six liours 
af^r eating is often found in pyloric 
obstruction and m liver and gallbladder 
disca«e 

Aniisro 

Nausea is a peculiar sensation of im 
pcnlmg vomiting felt at the mfrastemal 
or suprasternal no'cb or in the throat 


and IS often followed by vomiting It 
may arise from various causes, such as 
psychic, reflex nervous gastrointestinal 
toxic, etc 

Psychic Causes Seeing revolting 
sights (operations blood vomiting) p 
smelting nauseating odors , listening to 
gruesome revolting or boring tales , and 
even the thought of certain unpleasant 
episodes 

Reflex Causes Irritation of the soft 
palate or retropharynx , eyestrain dis 
eases of the middle ear, Jleniere’s dis 
ease, migraine, seasickness, car sick 
ness pam intestinal worms ovarian 
disease and pregnancy 

Nervous Causes Hysteria, neuras 
thenia, psychasthema , morning nausea 
m nervous and high stning children 
Gastrointestinal Causes Cholecjs 
titis, duodenitis achlorhydria, chronic 
gastritis, acute gastritis, carcinoma of 
the stomach (an early symptom) i PJ 
lone obstruction, gastrectasis, cirrhosis 
of the liver colitis, obstipation, to'cic 
gastritis following an alcoholic debauch 
or food poisoning 

T oxic Causes Eating of fatty , greasj 
or spoiled food , ov creating iirenua 
pregnancy , hy-perdigitalization , foUov' 
ing the taking of drugs or poisons such 
as ipecac opium, arsenic mercury, pho? 
phonis or lead , and allergic reactions- 
Various Diseases Pellagra dia 
betes mellitus during acidosis , acute 
pancreatitis, acute nephritis, pulnionaO 
tuberculosis , exophthalmic goiter during 
crisis, Addison’s disease, chronic my®* 
carditis with passive congestion, nuti^ 
stenosis, and pcnartentis nodosa 

F nictalion 

(licgurgitation. Water brash) 
Regurgitation of small quantities of 
food without retching or vomiting nw' 
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be, if alkaline, from the esophagus; and, 
if acid, from the stomach. 

Regurgitation ma) be a sjmptom in 
esophagitis, stricture or obstruction of 
the esophagits, and esophageal diverticu- 
lum. It may also occur m gastric ulcer, 
m dilatation of the cardiac end of the 
•itomach, in cardio<!pasm, and »n \ari- 
ous neuroses 

Fomi/mg 

Vomiting maj be acxite or chronic 
The term acute here designates the sud- 
den occurrence of \omiting uithout a 
prenous hislorj of recurrent attacks 
Chronic \ omitmg is defined as recurrent 
attacks of \omitmg o\cr a long period 
of time (ScE p 635) 

Acute Vomiting: It occurs m sea- 
sickness, car sickness, etc. , following the 
taking of a general anesthetic, or of 
certain foo<ls, and emetic drugs such 
as apomorphine, ipecac, copper sulfate, 
zinc sulfate, antimony and other drugs, 
m psychic shock, fright, undue excite- 
ment, anxiety or disgust, and after the 
smoking of the first cigar or pipe of 
tobacco Acute \ omitmg may also oc- 
cur in acute appendicitis, acute intestinal 
obstruction, incarcerated hernia, acute 
peritonitis, acute gastritis, acute gastro- 
enteritis, migraine, cholecystitis, chole- 
lithiasis, acute hemorrhagic pancreatitis, 
nephrolithiasis, acute Bright's disease, 
uremia, acute alcoholism, hyperdigitali- 
zation, and after the administration of 
morphine 

Acute vomiting is an important symip- 
tom in fracture of the skull, cerebral 
concussion, cerebral embolism and sinus 
thrombosis It also occurs m yellow 
fever, acute yellow atrophy of the liver 
and other types of acute hepatic degen- 
eration 


Chronic Vomiting: This is asso- 
ciated with diseases of the digestive tract, 
the nervous sy'stcm, the endocrine sys- 
tem and with intoxications and various 
reflexes. 

Diseases of the Digestive Tract: 
Stomach Carcinoma, ulcer, achylia 
gastrica, pyloric stenosis of infancy, 
gastrectasis, chronic gastritis, pyloro- 
spasm, ulcerations of the esophagus, 
chronic gvstrorrhea, hour-glass contrac- 
tion of the stomach, syphilis and tuber- 
culosis of the stomach. 

httcslutcs Chronic intestinal ob- 
struction, carcinoma of the colon or of 
the small intestines, dysentery, ulcera- 
tive colitis, ulceration of the intestine, 
paralytic ileus, diverticulitis, regional 
ileitis, intestinal worms, pancreatitis, 
pancreatic cyst, and adenoma of the 
islands of I-angerhans 
Ltt'cr Cirrhosis of the liver, amy- 
loid liver, Banti’s disease, carcinoma of 
the liver, the bile ducts or the gall- 
bladder, abscess of the liver and passive 
congestion of the liver 
Diseases of the Nervous System: 
Cerebral tumor, cerebral abscess, hydro- 
cephalus, cerebral hemorrhage, cerebral 
syphilis, locomotor ataxia, pachyTuenin- 
gitis, pituitary cachexia, etc 
Tlie various neuroses, hysteria, psy- 
chasthenia, neurasthenia, psychic and 
emotional disturbances and in some of 
the insanities, and m Raynaud's disease. 

Diseases of the Endocrine System: 
During a crisis in exophthalmic goiter, 
myxedema or Addison's disease 

Diseases of the Cardiovascular 
System: Congestive heart failure 
chrome myocarditis, coronary thrombo- 
sis, aneurysm of the abdominal aorta, 
Stokes-Adams syndrome, and mitral 
stenosis 
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Diseases of the Hemopoietic Sys- 
tem Purpura prjnnry and severe sec 
oiularv ancnua sickle cell anemia and 
laikcmia 

Reflex Causes Ejestrain Meniere s 
disea e tuboovarnn disease pertussis 
anpioneiirotic edema allergic reactions 
{ro-»tnmis and cvclic vomiting tn chil 
dri n 

Toxic Causes Chronic glomerular 
nephritis nephrosclerosis chronic ne 
ihrosis pregnanej, chronic alcoholism 
and some of the v itamin deficienaes 

Diarrhea^ 

Diarrhea maj be acute or dironic and 
the number of stools and their character 
var) according to etiologj 
Acute Diarrhea This maj result 
from food and dnig poisoning from the 
use of various laxatives and it ma> be 
I roiight on as an allergic pfienomenon 
or b> anxictv nervousness and ps>cliic 
disturlnnccs \cutc diarrhea is found 
m cnttrocolitis ileocolitis ileitis cholera 
morhis Asiatic cholera liacillarv d>sen 
lcr> acute amcl ic djscntcrv sprue pel 
hf,ra tvphoid fever influenra mesen 
icnc throm}io>.is and vitamin B and D 
dcfcinicics 

\cute infantile diarrhea occurs during 
tl c summer luomhs and as the result of 
foo<l deficiencies an<l indiscretions in 
dirt , aUo as a result of vanems tji»es of 
gastroenteritis 

Chronic Diarrhea It occurs in 
cl rf>fiic cntcrocoluis ulcerative colitis 
imcmts cchtis tu1>crcuIous enteritis 
't n r celiac disease chronic sicatorrlien 
orcii «n.a of the rectum carctnonca <f 
tlie parcrriv chrctnc amelic d>$mterv 
nervous duarrl ra an I in various chronic 
« xie orii I tl ms of the liver the intes 
tn rs an 1 m jaravinc in'estations. 

' s„ „,j 


Conslipalion 

Constipation may result from bad 
stool habits and from improper diet in 
suffiaent liquids and sedentarj habits 
Constipation as a s}niptom m various 
diseases occurs in intestinal obs ruction 
from anj cause strangulated hernia 
neoplasms strictures mucous colitis pa 
ral>tic ileus fecal impaction also m 
lead poisoning opium poisoning vis 
ceroptosis hemorrhoids fissures and fis 
tulae in the rectum and anus It ma) 
occur constantly or intermittently m 
various chronic gastrointestinal disease^ 
in gallbladder and liver diseases in van 
ous nervous and mental diseases m 
anemia and m various debilitated states 


Respiralory Symptom# 


Dyspnea and Orthopnea 
(Rapid, Difficult or Labored 
Breathing) 

Dyspnea occurs because of insufficent 
oxygenation vvhicli the rapid respirators 
rate attempts to supply It mav result 
fiom numerous conditions (a) In health’ 
after exertion and m emotional states 
where an increased amount of blood is 
being used more air is required and i’ 
thus being supplied, also m high alti 


tildes where the air is rare or in un 
vcntiLaletl or stuffy places where tie 
oxygen is insufficient in order to supl*' 
greater (juantitici of air, a more rap*^ 
intercliangc lietwecn inspired and 
pireil air takes place (b) PathologiciJ’' 
tivspnea may lie caused by <!iscases of 
tie lungs whtdi limit ihcir air content 
such as cousolul-ilion of the lungs hio? 
(tiiiiors and suppurations coini'rcssion 
rf the lungs 1 v pleural effusions of i'*' 
senim or pu> or bv nicdiastitul tumor’ 
• ranetirysm (c) Qiromc cnipliy«et^ 
an 1 esiKxnllv 1 ronchnl asthma nw' 
cause orthopnea litxausc tlic cxcliangc d 
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air IS most difiicult (d) Tumors, foreign 
bodies \Mthin tlic upper air passages, or 
stenosis of the bronchi from any cause 
maj interfere with the entrance of air m 
the lungs or with its exit from the lungs 
(f ) Cardiac disease maj cause an insufli 
cient qiiantit) of blood to be brought to 
the lungs for ox\genation as seen in 
acute or chronic mj ocarditis w ith cardiac 
decompensation (/) Anemia or other 
blood d} scrasias maj result in a scarcitj 
of the oxj gen-carrj mg corpuscles hence 
a more rapid interchange between the 
aheolar air and the blood within the 
pulmonary circulation becomes neccs 
s-'JO {o') re\ers maj require greater 
tiian normal amounts of air because of 
the increased metabolism (/i) Disease 
of the diaphragm, ribs and pleura may 
hinder proper lung expansion thercbj 
requiring more frequent lung action so 
as to bring the nccessarj amount of air 
m a gnen time (i) Abdominal disten 
tion maj crowd the diaphragm upwards 
and interfere ivith its motion therebj 
hindering lung expansion (;) Certain 
toxic states maj cause anoxemia, to 
mercome it respirations quicken (i) 
Disease of the nenous sjstem or brain 
may interfere with respiratory centers 
(See pp 256 466 and Index) 

ilypopnea 

(Sloiv Respiration^ Oligopnea, 
or Bradypnea) 

Slow respiration is noted m intra 
cranial pressure due to tumor, hemor 
rhage or cerebral concussion and in 
basal meningitis It is also found m 
diabetic coma uremia opium poisoning 
chloroform narcosis and acute alcohol 
i«m Large doses of chloral aconite, an 
timony and the barbiturates may slow 
the respiratory rate sufficiently to cause 
cjanosis Periods of hjpopnea or apnea 


are seen in conditions that cause Chejnc 
Stokes lireathmg Biot’s breathing 
Stokes Adams sj ndrome and occasion 
ally, it occurs m those approaching 
dcitli III hjsteria and in certain con 
\ulstve states apnea may last for se\eral 
minutes 

Aphonia 

Aphonia maj be of four types (1) 
Apliasia because of brain lesions, (2) 
disease of the vocal apparatus (3) 
deaf mutism and (4) it may be a tern 
poraiy condition due to neurosis 

(1) Aphasia Due to Brain Lesion 
It may be caused by some organic focal 
cerebral lesion such as hemorrhage 
thrombosis embolism tumor, abscess or 
gumma The %ariou5 types of aphasia 
depend upon the location of the lesion 

(a) When spoken words are not 
understood and cannot be repeated or 
written from dictation (cortical auditory 
aphasia) the lesion is to be found m 
the psjehomotor center at the foot of 
the third temporal convolution (5) 
When the spoken words are not under 
stood cannot be repeated or written 
from dictation, but internal language 
(word thinking) reading (inaudible) 
and w riting are not interfered w ith (sub 
cortical auditory aphasia) the lesion is 
to be found m the first temporal con 
\olution (c) When volitional speech 
IS present, but reading or writing from 
dictation, or copy is impossible (cor 
tical visual aphasia) the lesion is to be 
found in the gyrus angulans (d) When 
language is understood but the power 
of speech and repeating of words are 
absent and reading ability is lost (cor 
tical motor aphasia) the lesion is to be 
found to extend from the temporal lobe 
to the cuneus (e) Sensory motor 
aphasia is a condition m which there 
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IS neither ability to recognize symbols migraine and dunng sudden and severe 
or written words (visual aphasia)» nor fright 

to speak or pronounce them (alexia. Hiccough (Singultus) 


motor aphasia) (See p 842) 

In nght handed persons the speech 
centers are in the left side of the brain, 
and m left handed persons these centers 
are in the right side of the brain 

(2) Aphonia Due to Disease of 
the Vocal Apparatus' This is a con- 
dition in which there is an inability to 
speak aloud , the individual may be 
hoarse or may only he able to whisper 
This condition may be caused by the 
\ arious tj pes of larj ngitis such as tuber- 
culous sjphilitic, diphtheritic, suppura 
live or atrophic, and by acute and 
chronic catarrhal laryngitis caused by 
irritations, inhabtion of irritating sub 
stances straining or infections It may 
also be due to disease growths or dis- 
locations of the \ocal cords, edema of 
the glo tis, foreign bodies in the larynx 
benign or malignant tumors of the lar 
ynx, mediastinal tumors, thyroiditis, 
aneurysm of the arch of the aorta 
chronic pharyngitis apical tuberculosis 
and tumors of the apex of the lung bul 
bar palsy, and many of the conditions 
tluat may cause irritation of the larynx 
or pressure upon the neraes controlling 
the larynx or the stnictures entering into 
the foniiation of sound 

(3) Deaf-mutism: This is con- 
genital Many of the deaf mutes may be 
taught how to speak or to utter sounds 
though tlicir hearing ability remains ml 

(4) Temporary Aphonia and 
Aphasia. Tliey nuy occur m the van 
crus neuroses, particularly in hysteria and 
pccasioinlU m neurasthenia, psychas 
thcnia and the s-anous cxliaustnc dis 
cases Tl cy lw\ e also been noted folloss- 
ing an qiileptic seizure, during attadwS of 


Hiccough may be described as a 
peculiar high pitched grunting or click 
mg sound caused by the rushing of air 
through the glottis due to spasm of the 
diaphragm resulting from irritation of 
the phrenic nerve Hiccoughing may 
continue for a brief period , it may be 
intermittent or it may continue for 
several days or saeeks both ashen awake 
or dunng sleep It is usually accom 
pamed by visible contractions of the 
epigastrium or upper abdomen 

Hiccoughs may be caused by over 
eating or imbibing too freely of alco- 
holic be\ erages, and by various diseases 
of the stomach intestines, liver, gall 
bladder, pancreas and kidney s When it 
occurs m uremia and peritonitis it is a 

grave ^mptom Hiccoughs may also oc 

cur in disease of the meninges of the 
brain and in hysteria, exhaustive dis 
eases, diaphragmatic pleurisy, gangrene 
of the lungs cardiac decompensation an 
in many toxic states Occasionally hic 
coughs may appear in epidemics either 
associated with symptoms of influenza 
or encephalitis, or in the absence of anv 
symptoms and signs of disease. It 
last from several minutes to severs 
days 


Sneezing (Sternutation) 
Sneezing usually results from irrita 
tion of the nasal mucosa by dust, gasw 
or other substances, or by tickling 
is found m acute rhinitis, nasal polyT* 


acute coryza and hay fever, in the neu 
roses, as an allergic reaction, m ‘1** 
fleeted septum, and when foreign bodies 
are lodged m the external ear 
pressing against the tympanum 
sneezing may occur when a person loo s 
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at a bright light, partinilarl} at the sun, 
and occasioinll} ni «ome persons it 
occurs e\try morning after breakfast 
There are also indnuluals who develop 
a paroxvsm of snee/ing after coitus and 
after a large meal, tint is when the 
stomach becomes o\ erfilled w ith food or 
drink, or the colon is hj perdistendcd 

Cough (Sect p 3i7) 

Cough IS a sudden explosive expul 
Sion of air from the lungs accompanied 
by a characteristic sound It is a reflex 
response to some irritation in the rctro- 
phar) nx larj iix, the larger bronchi, 
lungs or pleura It may be caused by 
irntation acute inflammation passive 
congestion (as in heart disease) or 
by tracheobronchial pulmonary obstnic 
tion Cough may also be due to nerv ous 
ness and other extrapulmonary condi 
tions 

The Character of the Cough Dry, 
Harassing, Nonproductive Cough 
These conditions are found in the early 
stages of bronchitis, the pneumonias 
pulmonary infarcts, and in laryngitis, 
pharyngitis, tracheitis elongated uv'ula 
enlarged lingual tonsils, foreign body in 
the upper air passages irritating dust or 
fumes fractured nb, liilum tuberculosis 
goiter, mediastinal tumor, aneurysm 
(brassy cough), Hodgkin’s disease, pen 
cardial effusion neurosis nasal polyps 
pneumothorax epiglottic ulcer, dia 
phragmatic paraly sis pharyngeal abscess, 
and esophageal diverticulum A slight, 
dry backing cough occurring singly and 
frequently repeated is often found in 
incipient pulmonary tuberculosis 
Moist, Productive Cough It is 
found m the later stages of acute 
bronchopulmonary diseases as m lobar 
and bronchopneumonia , m the later 
stages of acute bronchitis, and in sub 


acute and chronic bronchopulmonary dis- 
eases, as in bronchiectasis, chronic bron 
chitis whooping cough, foreign bodies 
in the lungs lung abscess, gangrene of 
the lung, bronchogenic and pulmonary 
carcinoma pulmonary tuberculosis pul 
monary actinomycosis, psittacosis, pneu- 
monoconiosts, bronchial asthma, and the 
various suppurativ e diseases of the lungs 
and bronchi 

Paroxysmal Cough: It occurs in 
whooping cough Coughing spells at long 
intervals occur m bronchiectasis and in 
the presence of a pulmonary cavity re 
suiting from gangrene, abscess, tubercu 
losis or other causes When the cavities 
fill with secretion or when there is 
clungc of posture a paroxy sm of cough 
log IS initiated Cough occurring on 
exertion is found in chrome pulmonary 
fibrosis tumor of the lungs, mediastinal 
tumors or aneurysm, pleural and pen 
cardial effusions, pneumothorax and car 
diac decompensation 

Short coughs occurring at frequent 
intervals and accompanied by watery 
and often by serous frothy bloodstained 
expectoration is a sign of pulmonary 
edema usually caused by acute heart 
failure or by acute pulmonary irritation 

Laryngeal Cough • Tins may assume 
various qualities such as croupy, hoarse, 
ringing, brassy or metallic , and is caused 
by direct or indirect laiyngeal irntation 
These types are found in lary ngeal 
spasm caused by the inhalation of for- 
eign bodies * c, food irntating gases, 
etc , in ulceration of the hrynx or vocal 
cords, in irntation of the recurrent 
laryngeal nerve as in aneurysm, mtra 
thoraac goiter abscess or tumor in the 
upper mediastinum enlarged medias 
tinal glands, and esophageal malignancy 

Suppressed Cough A voluntary 
attempt to suppress coughing is usually 
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due to pavn as m pleurodynia, acute 
pleurisy acute diaphragmatitis broken 
ribs intercostal neuralgia, during the 
early stages of acute bronchitis because 
of substernal soreness , and m peritonitis 
or oiher painful conditions o! the chest 
spine or abdomen , and also when the 
patient is too ^\eak to cough 

Inability to Cough In the pres 
ence of profuse pulmonary secretion in 
ability 10 cough may be found in paraly- 
sis of the diaphragm, m bulbar palsy 
or other neurologic conditions in extreme 
distention of the abdomen and in ex- 
treme prostration 

To diagnose a disease merely by a 
cough IS impossible A thorough physi 
cal examination and other studies of the 
patient are necessary It is also impor- 
tant to study the sputum grossly and 
microscopically (See p 1033) 

Weakness (Adynamia^ Asthenia) 
Weakness or loss of strength, also 
known as fatigue, lassitude languor, ex- 
haustion tiredness faintness malaise 
prostration etc is a prominent and 
often a distressing symptom in many 
conditions It occurs temporarily after 
severe exertion or emotional strain , 
from insufEcient food or drink made 
quale rest or sleep, exposures to exces 
sive heat , during \arious fevers or other 
diseases, m diarrhea \omitmg or other 
gastrointestinal disturbances dunngcon 
\alescence from acute diseases, and rt 
may follow ovenndulgences in alcohol, 
tobacco tea coffee and venery 

Diseases in which marked weakness 
IS a prominent symptom are Addison s 
disease , hy poadrenia myasthenia gravis , 
hypotlnroidism, exophthalmic goiter, 
hypoghcemic states, diabetes melhtus, 
diabetes insipidus, pituitary cachexia, 
h>’popituitansm, Cushing’s syndrome 


late stages of acromegaly ; anorexia ner 
rosa, nnlniitrition \itamm deficiencies, 
gastrointestinal diseases such as ulcer 
malignancy , colitis, thetanous diarrh^s 
the anemias and other blood dyscrasias 
hemorrhage, chrome cardiac and pul 
moinry disease, nephritis, neurocircua 
tory asthenia, the \arious neuroses, by 
potension, and various acute and chronic 
diseases 

Cardiac Palpitation 
Rapid heart action may be due to 
physiologic reasons, c g, running 
other physical exertion, to psychic 
turbances as anxiety, terror, fear, hi 
ity, neurosis, or other psychic and nen 
OU8 disturbances, to fever (for each rise 
of F of fever there is an increase 
of ten heartbeats per minute) , 
tain types of shock copious liemorr ag® 
exophthalmic goiter, neurocirculatoO 
asthenia, cerebral concussion, heat « 
haustion and conditions that mil e' ' 
paralyze the vagus or stimulate the sy 
pathetics , to diseases of the heart e ? 
paroxysmal tachycardia, 
ter, auricular fibrillation acute my 
ditis, pericardiac effusion cardiac 
compensation and other diseases o 
cardiovascular system (See p 
dnigs and poisons, eg, the 
coal tar derivatives that cause mj®®^ 
diac weakness such as 
iiacetin amidopyrine, to ^ 

as atropine, tobacco caffeine, co 
strychnine, ammonia alcohol > an 
allergic reactions, overfeeding an 
haustion 

Insomnia (Sleeplessness) 

Insomnia may be of two types 
in which the patient awakens a 
of times during sleep and is 
the periods m which he has slept 

*See Tachycardia p 510 
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therefore belie\cs thnt he has not slept 
at all, and the other t>pe m \\hich the 
patient sleeps \er) little or not at all 
Often the patient maj ha\e difficult) 
in falling asleep, or he maj sleep 
sound!) the earl) part of the night and 
awaken during the earl) morning hours 

Insomnia ma) be caused by pain 
frequent urination, diarrhea, impacted 
colon, cough, d)Spnea itching and other 
ph)sical irritants It occurs m aanous 
nciaous states (the neuroses), also m 
oaerwork, brain fag excitement, joy, 
gnef, and other emotional states In- 
somnia ma) also be caused b) vanous 
drugs such as caffein, tea, cofTee, str)ch 
ma. belladonna, benzedrine and other 
sjanpathomimetics Sleeplessness is com 
mon m some of the acme febrile dis 
eases, particular!) in lobar pneumonia 
It IS found m hj'pcrth)roid{sm, arterio- 
sclerosis, some of the seiere anemias 
cardiac decompensation, sesere h)poten- 
Sion, cerebral s)ph«lis, delirium tremens 
and other toxic states, m some of the 
ps)choses and in the memnguides 

Dreams and ttighhnarcs usuall) occur 
m neurasthenia, functional neurosis, pro- 
longed orr) and excitement, m cardiac 
disease astiima, acute indigestion con 
stipation, partial wakefulness, and when 
assuming certain positions in bed 
Dreams may also be cultuated as a 
habit, and certain dnigs may cause either 
pleasant dreams or nightmares 

Vertigo (Dizziness, Giddiness) 
(See p. 850) 

Vertigo may be functional or reflex 
and It may be organic It is a subjec 
live sensation of loss of equilibrium caus- 
ing the patient a great deal of alarm 
The sensation is knowai as objective 
vertigo when objects seem to be whirl 
mg Or swimming around the patient. 


and as subjective \ertigo when the pa- 
tient feels as if he is whirling, sinking 
or nsing while the surrounding objects 
are at rest 

Functional or Reflex Vertigo: This 
maj be due to acuiC or chronic gastro- 
intestinil disease, constipation, copious 
dnrrhca, gallbladder disease, e)estrain, 
cerebral anemia, sudden release of cere- 
brospinal pressure after lumbar punc 
titre, sliock severe hemorrhage, impacted 
cerumen in the auditor) canal, arteno- 
sclerosis, essential h)-pertension, extreme 
h)potension, seasickness, car sickness, 
swinging aeroplane sickness, or it may 
result from ruling m any moving vehicle, 
rapid turning of the bod), looking down 
from great heights, h) perextension of 
the neck when looking upwards for an 
extended period of time, sudden change 
of posture, ^^^aichlng rapid movements 
of others, drug intoxication such as mor- 
phine and other opiates, quinine, sahc}I- 
ales alcohol, tobacco (earJ> users), bel 
ladonna, chronic interstitial nephritis, 
and it nva> occur m the neuroses such 
as h>«itern neiinsthema, ps)chasthenia, 
and neurocirculator) asthenia 

Organic Vertigo. This occurs as 
the result of definite lesions in the brain, 
the vestibular apparatus or the intra- 
cranial nerves Vertigo is a prominent 
symptom in cerebellar tumor where the 
vertigo IS constant during walking, 
standing, sitting or lying down In cere 
bral tumor the vertigo occurs in attacks 
and IS a<xompanied by a feeling of un- 
certainty of equilibrium and confusion 
In cerebral s^ihilis the vertigo becomes 
manifested on effort, in general paresis 
verti^ is transient and ma) precede 
convulsions, hemiplegia or coma In 
multiple sclerosis, vertigo may occur on 
ansmg, attempting to walk or on move 
ment of the head In oculomotor paraly- 
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sisjthe \erligo appears when the gaze 
IS turned towards the paraljzed muscle 
and It disappears when the paraljzed eje 
ts covered or when the head is tilted 
so that the unaflected eje alone is m 
u<e In labjnnthitis the vertigo is con 
Slant when standing, reclining or when 
the ej es are shut , it is accompanied b> 
nvstaginus disturbance o{ equilibrium 
nausea and vomiting In Menitres dis 
case the v ertigo comes on in paro\j sms , 
ilic patient often falls to the ground be 
cause It IS almost impossible to maintain 
the erect posture, the vertigo continues 
in the recumbent position and the seizure 
terminates with nausea and vomiting 
It is often difficult to difTerentiate be 
tween rcffe\ vertigo and the organic 
form It IS therefore important to evalu 
ate tlic historj and all the sjmptoms 
and signs associated wall the attacks 
and those occurntig between the attacks 
\carl\ all cases of vertigo are accom 
l»anic«l hv a sen«e of panic many have 
iiau«ea and some have vomiting 

Tremors (Sfr^ p 8i6) 

Tremors maj lie transitorj or con 
slant 

Transitory Tremors They maj oc 
cur Ijccniisc of excitement fear or other 
emotional stress, chills preceding fever, 
exposure to cold , asthenia , excessive use 
of tea coffee tolmeco alcofiol , and poi 
soning h) mercurj lead chloral cocaine 
morphine and other opiates and absinth 
Constant Tremors They maj af 
feci the Iiands feet or the entire IkxJv 
and arc cliaractcnsiic of 
Paralysis Agitans (Parltnsons dis 
Tlie tremor is constant ami while 
ll e iLatinit is vi rest it affects chicflj 
the u] iKT extremittcs Tlie face is ex 
Iftisionlcss though the ejes are bnl 


bant, the bodj is ‘ set and there is slow 
ness m starting locomotion 

Senility The tremor is first Imutd 
to the head and may later involve the 
whole bodj The tremors are fine and 
are aggravated by voluntary motion and 
by excitement 

Encephalitis Lethargica (Parltn 
sons type) The tremor is in the arms 
and legs , it is rather coarse and is con 
tinuous during rest 

Multiple Sclerosis The tremor nnj 
affect the entire body and is brought out 
by attempted action (intention tremor) 
the tremor stops when at rest 

Progressive Lenticular Degenera 
tion {Wilsons disease) During the 
early stages the tremor is fine, it hf" 
comes more pronounced on phjsical or 
mental effort and mav be voluntarih 
stopped for short periods There 
be progressive mterference with swai 
lowing and with speech the consonants 
arc slurred and the last sjllables arc 
dropped 

General Paresis The tremors arc 
first noted about tlie face hps an 
tongue They occur at rest but are 
aggravated bj motion such as attempted 
prolnision of the tongue or bj attemi 
mg to speak 

Hemiplegia The affected and wcil' 
ened limb maj have a Parkinson He 
tremor which is aggravaletl bj motion 
or excitement 

Intracranial Tumors Those affo:* 
mg the ixms cnis optic chiasm t e 
frontal lobes or the cerebellum and oti 
brain diseases maj cause intention 
tremors 

Exophthalmic Goiter Tin* ’ 
clwractenzcd bj fine trauors of the 
strctdied hands , occasionallj it is ace‘’’n’ 
panied by coarser tremors o\ cr the btw) 
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Tremors of the Eyelids, Etc 
Tremors arc seen m hjstena and other 
neuroses a\hcn the cychds are dosed 
Tremor of the f'rotriiJcd longue js often 
found in tjphoid fe\er In the neuroses 
coarse ireniori' of the hands feet or body 
are brought out voluntarily and during 
excitement, thej disappear dunng rest 
or sleep 

Occupational Tremors They may 
dev elop in anj group of muscles that arc 
subjected to chronic strain or constant 
use. 

Hereditary Tremors These usuatl) 
affect the head or arms the tremors are 
fine regular and rapid The> become 
more pronounced during voluntary mo 
tion and are slight during rest 
Chrome Arthritis and Chronic 
Muscle Wasting They may cause in 
tention tremors whicii cease when at 
rest 

War Psychosis (shell shock) and 
Neuroctrcttlatory Asthenia They 
may cause general or local tremor dur 
mg excitement or physical effort, this 
ceases during sleep 

Itiuscle Cramps (Muscle Spasm) 
Sudden severe tonic or clonic con 
tractions of groups of muscles associ 
ated with severe pam and accompanied 
by temporary partial or complete pa 
ralysis may occur from overexertion of 
a particular group of muscles interfer 
ence with their blood supply or imta 
tion of their innervation They may be 
toxic phenomena or they may result 
from certain nervous diseases Thus 
muscle cramps occur m swimmers div 
ers (caisson disease or bends) m oc 
cupational neuroses as in telegraphers 
Violinists tj^usts etc in thromboan 
gntis obliterans ( Buerger’s disease cans 
mg intermittent claud cation) in tetany 


q>astic paraplegia strvchnia poisoning 
heat exfiaustion alcoholic neuritis hys 
teria Asiatic cholera and some of the 
diseases characterized by convulsive 
states Myotonia (Thomsens disease) 
IS cliaractcnzed by tonic spasms of the 
muscles when movement is attempted, 
It does not cause pain and is usually 
a hereditary disease Tome preserve 
lion or tome vincnahon is a condition 
m whtcli there is an inability to relax a 
group of muscles once they become con 
traded as when an object is grasped 
and there is an inability to let go of 
it This condition is due to a cen 
tral lesion probablv m the mid frontal 
region (Mills) 

Convailsions 

Convulsions may be defined as par 
oxysms of involuntary and purposeless 
muscular contractions that may be hm 
ited to one or several groups of muscles 
or to the entire body They may be of 
variable duration and intensity They 
may be tonic (slow and continuous) or 
clonic (rapidly alternating between con 
traction and relaxation) and there may 
be consciousness or unconsciousness 
Convulsions occur in the following con 
dttions 

Epilepsy In grand mal the con 
vulsions are tonic and clonic and are 
preceded by a cry The patient when 
not m bed falls to the ground He is 
unconsaous may bite his tongue froth 
at the mouth and lose sphinctenc con 
trol hen the convulsion is over tlie 
patient falls into a deep sleep In petit 
mal or jacksoman epilepsy a single 
group of muscles or one extremity may 
develop convulsions and there may be 
momentary unconsciousness Epilepsy 
may be idiopathic or may be caused 
by brain tumor or syphilis 
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Eclampsia This occurs during preg 
nancj or during or after labor The 
convulsions come on suddenly and are 
most often dome in character occa 
sionally they may be tonic The eyes roll 
upwards the pupils dilate and there is 
twitching and distortion of the facial 
muscles The convulsions spread rapidly 
to the extremities and to the body which 
becomes rigid The breathing is ster 
torous there is frothing at the mouth 
and the face becomes congested There 
ma) be several paroxysms separated by 
periods of coma 

Uremia The convulsions are epilep 
tiform and recur rapidly They may be 
Jacksonian or general the initial cry 
IS absent The convulsive seizures may 
be preceded by headache apathy drow 
smess and other cerebral symptoms Fol 
lotting the convulsive seizures there may 
develop temporary blindness or deaf 
ness The clinical features and labora 
tory examination of the urine and of 
the blood show characteristic findings 
Hypoglycemia The convulsions are 
epileptiform and are usually localized 
to one side of the body The patient is 
bathed in perspiration and the skin is 
clammy , the pulse is rapid and the 
breathing is rapid and shallow 
Tetanus The convulsions are tonic 
and first affect the muscles of mastica 
tion (trismus) and then spread to tlie 
muscles of the back causing opisthot 
onos, the body and extremities may be 
come rigid (orthotonos) or the body 
may bend to either side (pleurothot 
onos) or forwards (emprosthotonos) 
The eyebrows may be raised and the 
•angles of the mouth drawn out produc 
mg the so-called rjjHj sardontcus The 
slightest irritation may bring on comul 
site seizures There is no loss of con 
sciousncss during the convulsive seizure. 


therefore they are attended by severe 
pain 

Hydrophobia (rabies) The spasms 
are usually limited to the muscles of 
deglutition and the larynx, swallowing 
causes painful spasms m the neck nuis 
cles During the spasm the patient is 
hyperexcited and may become maniacal 

Tetany The convulsive seizures are 
paroxysmal and may last from a few 
minutes to several hours The spasms 
may affect the flexor muscles of the 
upper extremities alone or the lower 
extremities alone or the entire body 
may become affected There is carpo 
pedal spasm causing the obstetric hand 
or the claw hand The toes may be hj 
perflexed and the feet are held m the 
talipes equmovarus position The thigh 
muscles are seldom affected The head 
may be turned to one side and laryn 
gismns stridulus may be present The 
patient is conscious and the convulsions 
are painful 

Infantile Convulsions They may 
result from gastrointestinal disease or 
they may occur at the onset of any acute 
infectious disease teething intestinal 
worms thymus disease rickets and 
spasmophilia There is complete uncon 
sciousness rolling of the eyeballs work 
mg of die jaws and orthotonos 

Hysterical Convulsions There is 
no complete loss of consciousness The 
patient assumes various poses there is 
fine blinking of the eyelashes attempts 
to open the eyes are resisted the sphmc 
ters are not relaxed The convulsne 
seizures usually follow some emotional 
upset or when sympathy is demanded 

Other Causes Convulsions are arli 
ficially produced m the treatment of 
various mental diseases by the mtra 
venous injections of insulin or metrazol 
or induced by a properly controlled 
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electric current Dttring^ the conmlsions 
there is total loss of consciousness sMth 
se\ere tonic and clonic spasms of the 
muscles of the face upper and lower 
extremities and of the trunk 

Fainting Attacks (Syncope) 

In most instances sjneope is a vaso 
motor phenomenon and may range in 
seventj from drowsiness to periods of 
unconsciousness which may be niomcn 
tar) or ma) last for seaeral minutes 
Often the patient ma) be in a slate of 
complete relaxation where \ohtion is 
suspended though he may be conscious 
of his surroundings It differs from coma 
which is brought about b) definite 
pathologic conditions and causes com 
plete unconsciousness Fainting spells 
are common among certain t>pes of 
nenous indniduals and are brought on 
b) fright excitement grief hilarity and 
Other emotional states Some individuals 
will faint at the sight of blood or at the 
sight of a surgical operation Occasion 
ally It may come on after sudden!) ans 
mg from sleep particular!) wlien there 
IS an urge for a copious bowel move 
ment or when there is a li)perdistende<l 
bladder with an urge to micturate 
Fainting is due to anemia of the brain 
m those who have neurovascular in 
sfabilit) It is of little importance in 
young people lowering the head below 
the level of the body v\ ill quickly restore 
the circulation providing the syncope is 
not caused by sudden severe hemor 
rhage S)ncope is characterized by pal 
lor of the face and lips cold clammy 
si in weak pulse and inactive pupils 
In old people syncope may be due to 
organic causes and is therefore senous 
Syncope may occur during the course of 
various diseases such as arteriosclerosis 
chronic myocarditis coronary thrombo 


sis Stokes Adams syndrome aortic 
stenosis severe anemias Addisons dis 
ease Raymud s disease and it may 
also occur m heat exhaustion hypo 
glyccmia after an injury and during 
fiertiorriiage 

Coma (Unconsciotiencss) 

Coma is a state of unconsciousness 
from which the patient cannot be 
aroused until the cause of the coma is 
partially or entirely removed During 
coma there is loss of consciousness 
sensibility and motility The reflexes are 
alisciu and the swallowing of liquids 
u heii forced into the mouth is not pos 
sible Coma occurs as a terminal phe 
ronienon m many diseases and also in 
many conditions that are not necessarily 
terminal It is therefore important to 
diagnose the etiologic factors respon 
sible for coma 

In examining a patient m coma the 
following routine should be followed 
A brief history should be obtained from 
attendants when possible the head of 
the patient should be carefully examined 
for signs of injury and for bleeding 
from the nose mouth or ears , the 
odor on the breath should be noted the 
state of the pupils should be observed 
the reflexes superficial and deep should 
be elicited the existence of paralysis 
spasms or of flaccidity should be noted 
the general appearance of the patient 
the color temperature and moisture of 
the skill the type of breathing and the 
condition of the pulse should be ob 
serv ed and a urinaly sis and blood chem 
isti) should be done as soon as possible. 

Tie commonest causes for coma are 
(a) Cerebral hemorrhage and other 
intracranial accidents (h) uremia (c) 
diabetes (d) hypoglycemia, (e) drug 
poisoning (/) severe alcoholism (p) 
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epilepsy, (h) sunstroke, (*) gas as 
phraa (;) meningitis, (k) cerebral 
tumor or abscess, (/) freezing, (w) 
asphjxia («) Stokes Adams syndrome 
(o) hjstena and (/>) ^arlous endocrine 
and other disturbances 


Cerebral Hemorrhage There is a 
sudden loss of consciousness with com 
plete relaxation The face may be pale 
or flushed, respirations are stertor 
oils, the cheeks are inflated and the 
bps splutter during expiration The pu 
pils are either dilated or are unequal 
and inactue except m pontine and ven 
tncular hemorrhages when they are 
contracted Hemiplegia is at first flaccid 
later it becomes spastic, the Babinski 
sign is present on tiie affected side at 
times on both sides Hypertension may 
be present during a hemorrhage but falls 
^\hen bleeding has stopped The tern 
perature may be normal or somewhat 
ele%atcd Hemorrhage into the ventricle 
>\hen severe causes death within a few 
hours after the onset of coma, during 
coma the pupils are contracted or there 
may be conjugate deviation, the pulse 
IS ^ow and respirations are labored 
Hemorrhage into the pons causes a 
rapid onset of coma, the pupds are con 
traded respirations are slow the tern 

103 tolCW r or higher There may be 
spastic movements of the limbs during 
the state of unconsciousness Small hem 
orrhages into the pons may cause stupor 
m vvhich the facnl and ocular muscles as 
''cll as those of articulation and snal 
ovvmg are involved There may be urn 
latcnl paralysis to motion and sensation 
at imies there is crossed paralysis Dur’ 
mg the early stages there ,s conjugate 
deviation away from the paralyzed side 
Cerebral Embolism It may ouse 
sudden loss of consciousness usually m 


a young adult, the pulse is rapid and 
the blood pressure is not changed the 
temperature is normal When con 
sciousness is regained the existing pa 
ralysis may gradually disappear There 
may be conjugate deviation 

Cerebral Thrombosis If coma de- 
velops It IS of slow onset usually oc 
curs during the night m persons past 
middle life or in syphilitics The tern 
perature is normal, the pulse is rapid 
and weak and there may be conjugate 
deviation 

Spasm of the Cerebral Arteries 
There may be loss of consciousness It 
occurs m the aged, the pulse may be 
slow, complete recovery may occur in 
from 12 to 48 hours 
Ingravescent ApopJexia This is 
due to rupture of one of the branches 
of the external lenticular artery The 
hemorrhage is at first m the external 
capsule It subsequently breaks through 
the white matter into the lateral icn 
tncle The symptoms begin with head 
ache vertigo vomiting followed by 
hemiplegia hemianesthesia coma and 
death m a few days 

Fracture of the Skull Coma may 
come on soon after or within 24 hour® 
after the injury There may be external 
evidence of trauma, the blood pressure 
IS high and the pulse is slow There 
n^y be edema of the retina and the 
escape of cerebrospinal fluid from the 
nose or the ears , nausea and v oniiting 
may precede the coma Concussion d 
the brain may cause coma vvhich in the 
absence of hemorrhage may last from 
a few minutes to several hours 

Cerebral Tumor Coma is of grad 
ual onset preceded by headaclie Th® 
presence of clicked discs and other fo®! 
signs may help m the diagnosis 
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Cerebellar Hemorrhage If the 
fourth ^ent^^cle is mvoUcd this maj 
cause coma \\tth difficult) of respira 
tion ^^^d smlloumg 
Subarachnoid Hemorrhage* This 
seldom causes deep conn , there is nearl) 
al\\a)s nuchal rigidit) and positi\e Kcr- 
nig s sign , the deep reflexes are absent 
Uremia Tlic coma is often pre 
ceded b) headache muscular twitching 
and occasional!) b) con\ulsions or b\ 
stupor “Uremic frost appears on \an 
ous parts of the skin There is Qie)ne 
Stokes breathing and a foul or tirenuc 
odor on the breath ParaUsis ma) or 
tua) not be present The e)e grounds 
ma) show retinal hemorrhages The 
unne if present, nu) show albumin 
and casts and the blood will show a 
high nitrogenous waste product con 
tent, the blood pressure is high 
Diabetic Coma It comes on slowl) 

It ma) be preceded b) headache apath) 
and drowsiness, the breathing is deep 
and sighing the Kussmaul s air hunger 
t)pe of breathing, the ejeballs are soft 
and there is a fruit) odor on the breath 
the cheeks are flushed and the lips are 
cherr) red There is marked deli)dra 
tion and a rise m temperature The 
urine contains sugar and acetone and 
the blood ma) show a high glucose con 
tent while the COo content of the aheo 
lar air is low The pulse is rapid and 
the blood pressure ma) be low (See 

P 799) 

Insulin Shock The onset of coma 
is sudden The skin is cold and clammy 
and there is profuse perspiration 
breathing is rapid and shallow Plantar 
reflexes are elicitable H)pogl)cemia 
ma) be as low as 50 mg or eien lower 
Drug Poisoning In opium poison 
niff the patient can usually be aroused, 
respirations are slow 10 to 12 per 


minute, the pulse is slow and feeble, 
the skin is cold and clamm), and the 
temperature is low The e) es w ill show 
pinpoint pupils both equaJI) contracted 
There is an absence of localized 
paraf)ses 

In barbiturate poisoning the patient 
ma> be aroused for short penods dunng 
which he will mumble umntelligibl) 
The pupils are usuall) dilated and there 
ma) be n) stagmus Abdominal and 
tendon reflexes are absent 

Alcoholism The coma is not com 
plele TJie patient ma) be aroused 
dunng which time he ma) mumlfle in 
coberenll) The face is flushed or 
notic, the pupils are equal and ma) 
be dilated Respirations are of nonin! 
frequenc) lliough deep and noisy The 
breath is alcoholic and is peculiarly sour 
or mawkish The odor on the breath 
should not l»e entirel) relied upon for a 
diagnosis of alcoholic coma since one 
who has been drinking alcohol maa 
also deaelop a cerebral hemorrhage or 
alcohol ma) haie been forced on the pa 
ticnt in an attempt at resuscitation 

Epilepsy The coma usually fo! 
lows epileptic comulsions and is of short 
duration There may be a bitten tongue 
and foam on the lips the face is con 
gested , the breathing stertorous and the 
limbs relaxed 

Sunstroke The patient is whol!) 
unconscious, the skin is hot and dry 
the rectal temperature may exceed 109® 
F The pulse is full and bounding, and 
the re^irafions are rapid labored deep 
and often stertorous There may be con 
vulsions 

Gas Asphyxia The coma from 
gas aspli)xia is associated with general 
cyanosis The skin ma) be pale or ha\ e 
a cherry red color or there may be 
cheny red blotches on an otherwise 
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pale skin The respirations may be rapid 
and shallow or may be intermittent and 
gasping The pulse is weak and rapid 
The odor of some of the gases may 
cling to the patient Among the lethal 
gases are illuminating gas, automobile 
exhausts, coal gas, water gas, hydrogen 
sulfide (sewer gas) phosgene, mus- 
tard etc 

Meningitides, Meningoencephali- 
tis and Encephalitis Lethargica 
These may cause coma The etiology is 
determined by the historj , febrile course 
neurologic signs cerebrospinal fluid ex 
amination and blood cultures 

Brain Pathology Bram abscess, 
tumor, multiple sclerosis, paresis, arte 
rial spasm and acute softening of the 
brain may cause coma The diagnosis 
IS based upon the history, local signs 
fcerebrospinal fluid findings and various 
neurologic findings 

Freezing This ma> cause total 
unconsciousness or coma The history 
of the circumstances under which the 
patient was found may be sufficiently 
diagnostic, particularly if there are no 
external signs of in;ury or hemorrhage 
The pulse and respirations are slow and 
the general appearance of the patient is 
that of tranquility or as if in a faint 
The exposed portions of the body are 
cCld stiff and pale 

Asphyxia When due to foreign 
bodies m the air passages, droi^ning 
strangulation suffocation anterior polio 
m)ditis and pulmonary thrombosis as 
pli>-xia ma> cause coma which is diag- 
nosed h\ the histOT), general hvidity, 
distention of the aeins m the neck, weak 
pulse, loss of phinctenc control, and 


hemorrhage from the rectum, nose or 
other mucous surfaces 

Stokes-Adams Syndrome The 
coma may be profound The pulse is ex 
tremely slow (ventricular) , the auric 
ular rate as noted m the vessels in the 
neck may be rapid, the breathing is 
stertorous, and there is general cyanosis 
Epileptiform convulsions may occur 
during the state of unconsciousness 

Hysterical Coma' This is char 
acterized by the general appearance of 
the patient, the assumed theatrical atti 
tudes, the flushed face, the normally 
responding pupils, the resistance of the 
eyelids to attempted opening and the 
upturned eyeballs The pulse may he 
normal or somewhat rapid, respirations 
may be slow, normal or rapid, but are not 
stertorous Coma or trance always oc 
curs before an audience and the patient 
always chooses the spot upon which to 
fall Organic sy-mptoms are absent The 
patient may be aroused when made 
to inhale irritating vapors such as 
ammonia or glacial acetic acid, or when 
pressure is made upon the supraorbital 
nerve or other sensitive spot 

Endocrine and Other Disturb 
ances Coma may occur m tumor of 
the islands of Langerhans (hypogly 
cemia), m hemorrhage and tumor of 
the adrenals, and in the pituitary 
tumors. It may also occur in Addison* 
disease, myxedema, exophthalmic goiter, 
tetany, hydrocephalus, and other grai^ 
toxic states (See Chap XXVI p 755 
and Index) 

Special Symptoms of Mental Dis* 
ease (See p 892) 
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CHAPTER VI 

Methods of Physiccd Examination 


Ph} Steal examination may be defined 
as the act of ascertaining the condition 
of the patient s body bj the aid of the 
special *:enses supplemented by the use 
of such instruments as enhance the 
acuteness of these senses i c the stetho 
scope thermometer sphygmomanometer 
etc 

A physical or objeciite sign is one 
that can be seen heard or felt b> the 
examiner These signs arc sought for hy 
five methods 

Inspection Inspection is the act of 
examining a patient b> the sense of 
sight comparing the part under exami 
nation with ones mental picture of a 
similar health) part and one side of the 
body with the corresponding part of the 
opposite side It is quite natiinl that 
inspection should be the first method of 
procedure in a pli)sical examination be 
cause the e>e will recognize outward 
conditions long before the other senses 
can be brought into activity Certain 
impressions are created by observing 
apparent trifles whicli may prove valu 
able on further examination Expert 
clinicians at times are able to make a 
diagnosis b) apparent intuition because 
they see and observe more closely than 
do others It is therefore of great im 
portance to practice inspection thor 
oughly and systematically 

Palpation Palpation is the act of 
exam ning an underlying organ by feel 
mg with any part of the hand the over 
lying surface and is usuall) the second 
step in a physical exammat on Unfor 
tunately because of their eagerness to 
auscultate many examiners too fre 


quentlj neglect palpation and as a re 
stilt their tactile sense is not as acute as 
it m gilt be made jf they practiced palpa 
lion at least as frequently as the) do 
auscultation and percussion As one 
grows older tlic sight may become dim 
the hearing loses a great deal of its 
acuteness but the tactile sense usuall) 
remains unaltered and in many cases 
it becomes even more precise In order 
to be of value in a ph) steal examination 
palpat on must be conducted s) stematic 
ally and with a definite object in min 1 
In other words one must know how to 
palpate ami have a definite reason for 
so doing 

Percussion Percussion is the act of 
striking or tapping the surface of the 
body in order to elicit such sounds as 
arc produced b) setting the underl) 2 ng 
V iscera into \ ibration By percussion are 
el cited various sounds and degrees of 
resistance depending upon the nature of 
the tissue struck i e a solid substance 
when struck produces a dull or muffled 
sound while an air containing one gives 
rise to a clear or resonant sound The 
proportion of air and solids m a sub 
stance determines its degree of clearness 
or dullness Tlie sound el cited by per 
cussion enables one to distinguish the 
healthy from the diseased parts of the 
body 

Auscultation Auscultation literally 
means the act of listening for sounds 
If a sound is produced outside of the 
body by striking upon the surface di 
rectly or indirectly the procedure is 
tenned percussion However wrhen Iis 
( 107 ) 
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TABLE IV 


Normal Weichts for Mex ik Pounds {With Light Clothing and Shoes) 


Age 

\eai8 

5 ft 

5 ft 

2 in 

5 ft 

4 in 

5 ft 

6 in 

S ft 

8 in 

5 ft 

10 in 

6 ft 

6 ft 

2in 

15 

107 

112 

118 

126 

134 

142 

152 

162 

16 

109 

114 

120 

128 

136 

144 

154 

164 

17 

111 

116 

122 

130 

138 

146 

156 

166 

18 

113 

118 

124 

132 

140 

148 

IS8 

168 

19 

US 

120 

126 

134 

142 

150 

160 

170 

20 

117 

122 

128 

136 

144 

152 

161 


21 

118 

123 

130 

138 

145 

153 

162 

172 

22 

119 

124 

131 

139 


154 

163 


23 

120 

125 

132 

140 

147 

155 

164 

175 

24 

121 

126 

133 

141 

148 

156 

165 

177 


122 

126 

133 



157 

167 



123 

127 

134 

142 

150 

158 

168 


27 

124 

128 

134 

142 



169 

181 


125 

129 

135 




170 



126 

130 

136 

144 

153 

160 

172 

184 

31-33 

127 

131 

137 



162 

174 

186 

34—35 

12$ 

132 

138 

146 



176 

188 

36-W 


133 

139 

147 

156 

166 

178 


33 39 

130 

134 

140 





192 


131 

13o 

141 





193 

42-43 


136 

142 

150 

159 

169 

181 

194 

44-45 

133 

137 

143 





195 

46-*0 


138 






197 

Over 50 


139 

145 

153 

163 

173 

184 

198 


Normal WETcnis for Women in Pounds (fl'tih Light Clothmg and Shoes) 


Ago 
\ ear^ 

4 ft 

8 in 

4 ft 

10 in 

Sfl 

1ft 

2 in 

5 ft 

4 m 

5 ft 

6 in 

5 ft 

8 in 

S ft 

10 in 

6 ft 

15 

16 

17 

18 

19 

20 

21-22 

23 

24-25 

26-27 

28-29 

30 

31-32 

33 

34 35 
36-37 

38 

39 

40 

41-42 

43 

44- 15 
46-47 

45- 49 
(Ktf 5(1 

101 

102 

103 

104 

105 

106 

107 

108 

109 

no 

in 

112 

113 

114 

115 

116 

117 

118 

119 

120 
121 

122 

121 

124 

125 

103 

106 

107 

108 

109 

no 

in 

112 

113 

114 

ns 

116 

117 

118 

119 

120 
121 
122 

123 

124 

125 

126 

127 

128 
129 

107 

109 

in 

112 

113 

114 

115 

116 

117 

ns 

119 

120 

12f 

122 

123 

124 

125 

126 

127 

128 
129 

>30 

131 

132 
113 

112 

114 

116 

117 

118 

119 

120 

121 

121 

122 

123 

124 

125 

126 

127 

128 

130 

131 

132 

133 

134 

135 

136 

137 

138 

118 

120 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

136 

137 

138 

138 

139 

140 

141 

142 

143 

144 

126 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

140 

141 

142 

143 

145 

146 

146 

147 

148 

149 

150 
152 
152 

134 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

148 

149 

150 

151 

153 

154 

154 

155 

156 

157 

158 
160 
162 

142 

143 

144 

145 

146 

147 

148 

150 

151 

152 

153 

154 

155 

156 

157 

158 
160 
161 

161 

162 

163 

IM 

165 

167 

170 

152 

153 

154 

155 

155 

156 

157 

157 

158 

159 

160 

161 

162 

162 

163 

164 

166 

167 

167 

168 

170 

171 

173 

175 

17X- 
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TABLE V 

NosMAt Spas jn SnATiO'r to Hkjcht 


HEIGHT 
(Incl es) 

SI \N 

iiniciiT 

(Inches) 

SPAN 

Male 

(Inches) 

(Inches) 

Male 

(Inches) 

Female 

(Inches) 

3(5 0 

34 7 

346 

550 

55 6 

54 8 

37 0 

35 7 

35 6 

560 

56 7 

55 8 

38 0 

36 7 

36 6 

570 

57 9 

56 9 

39 0 

37 7 

37 6 

58 0 

591 

58 0 

40 0 

38 8 

38 6 

59 0 

602 

59 1 

410 

39 8 

39 7 

600 

61 3 

60 2 

420 

40 8 

40 7 

610 

62 5 

61 3 

43 0 

41 9 

41 8 

62 0 

636 

62 4 

44 0 

42 9 

42 8 

630 

647 

63 6 

43 0 

44 0 

43 8 

640 

65 8 

618 

460 

45 1 

44 9 

650 

67 0 

66 0 

47 0 

46 2 

46 0 

660 

68 1 

67 3 

48 0 

473 

47 1 

67 0 

69 2 

635 

49 0 

48 6 

48 2 

680 

70 4 

69 8 

500 

49 8 

49 3 

69 0 

71 5 

71 0 

510 

51 0 

50 4 

700 

72 7 

72 3 

520 

52 3 

51 5 

710 

73 9 

73 5 

53 0 

53 4 

52 6 

720 

75 0 

74 8 

54 0 

54 5 

S3 7 





hORATAL UpPEH MeASOBXMEST IN RzLAtlON TO HeICHT 


HElGIfT 
(Incl es) 

Upper Meas remenl 

Hf-ICHT 

(Inches 

Upper Measu ement 

Male 

(Inches) 

Female 

(Inches) 

Male 

(Inches) 

(Incl es) 

36 0 

20 

9 

20 6 

55 0 

27 4 

27J5 

37 0 

21 

3 

210 

56 0 

27 8 

28 0 

38 0 

21 

7 

214 

57 0 

28 3 

28 4 

39 0 

22 

1 

21 8 

58 0 

28 7 

28 9 

40 0 

22 

4 

22 1 

590 

29 1 

294 

41 0 

22 

7 

22 4 

600 

29 6 

29 9 

420 

23 

1 

22 8 

610 

30 0 

30 4 

43 0 

23 

4 

231 

62 0 

30 5 

30 9 

44 0 

23 

7 

23 5 

630 

31 0 

31 5 

45 0 

24 

0 

23 8 

640 

31 5 

32 1 

46 0 

24 

3 

241 

65 0 

32 0 

32 6 

47 0 

24 

6 

24 4 

660 

32 5 

33 1 

48 0 

24 

9 

24 8 

67 0 

33 1 

33 6 

49 0 

25 

2 

25 1 

680 

33 7 

34 1 

50 0 

2s 

6 

25 5 

69 0 

34 3 

34 6 

51 n 

25 

9 

25 8 

700 

34 8 

35 1 

52 0 

26 

3 

26 2 

710 

35 2 

35 6 

53 0 

26 

7 

26 7 

72 0 

35 6 

36 1 

54 0 

27 


27 1 
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stated intenals At tunes it is ncces 
sarj to compare the sitting height to the 
standing height and the span of the 
indiMdual 

In the nonrnl adult the trunk and 
head or upper measurements equal the 
loner extremities or the lower measure 
ments in length i c the length from the 


\ertcx to the s>mph}sis pubis equals 
the length from the sjmphysis pubis to 
the soles of the feet Also the reach or 
span (the distance between the finger 
tips of one outstretched liand and the 
finger tips of the other outstretched hand 
of the extended anus) is nearlj that of 
the licight (Sfe Tables pp 108-112) 


General and Local Exanunatioii 


Tor purposes of description and prac 
tice it is aistomarv to divide phjsical 
examination into (1) Gener al exanii 
nation and (2) Local examination 

General Examination 
The following observations are in 
eluded m a general examination 
Skin The skin is examined as to 
color tejcUire temperature and the pres 
ence of scars and ras hes 

Color It is important to note 
whether the s km is pale laundiced hv 
pc remic ple tli^ic or ^igm ent^ If 
raslies” (eruptions) are present their 
characteristics should be observed as to 
umfomiit) cobr pam itching or bum 
ing tjpe oLIesion distribution ec 
Tenure of the Skm This is observed 

ness 

Teinperature It should be noted 
vvhether th e skin k hot or cold to t he 
touch and this is co mpared with th e 
inter nal teinn^ature taken with th e ther 
mometer it is also to be observed 
whether anj one section of the body is 
hotter or colder than anv other Dernip- 
graplua undue moisture or d ryness and 
other usomomr phenomena s hould be 
noted as well as the condition ot the 
superficial v eins and the presence or ab 
sence of tattoo marks birthmarks and 
edema 


Scars Scars maj give valuable evi 
dence concerning past illness or trauniv 
surgical or otherwise md thus be help 
fill in establishing a diagnosis The scar 
of an old chancre or other sy'philitic 
lesion has often disproved the most em 
phatic denials of luetic infection a scar 
in the right iliac region maj be evidence 
of an extirpated appendix and one in the 
r ght flank mav prov e a missing kidnej 
clues which a foreign or perhaps imcon 
sciotis patient is unable to supply 

Rashes The cause of rashes must be 
determined whether ihej be due to any 
of the exanthemata or the result of 
local irritation Certain patients should 
be examined carefully to detect vege 
table fungi such as ringworm or animal 
parasites — the pediculi or the acants 
scabiei 

Mucous Membranes The degree 
of moisture present and also such con 
ditions as pallor cyanosis hyperemia 
pigmentation hemorrhage and the pres 
ence or absence of lesions are to be 
noted 

General Build Observations upon 
stature should include the general build 
and the degree of development Notice 
whether the patient is tall short or of 
the average height An adult who is 
shorter than any of his immediate rela 
tives IS probably suffering from some 
endoenne disorder , his grow th may have 
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been arrested by some wasting disease 
contracted during earl> childhood or 
again it maj be due to some pathologt 
cal process such as spinal caries Also 
an unusuall) tall individual should make 
one think of endocrine imbalance 


nutrition, disease of the digestive appara 
tus or some mental disturbance reflexh 
producing digestive disturbance Lack of 
exercise from any cause maj also be 
responsible for a genera! loss of musai 
lar tone Asjmmetnc muscular h)per 



Dr L,G Rowtrcr 

ertion to whteh i it. central ncrious sjstem 

T" 

moit niai ln\c formerly 1-vn ‘ I*** ""'‘f'shed inclmdual first presents h 

irolongcd febrile t should determine ulictlicr he lias c 

-sc P-->t state 

r.mal nutrition is apparently norma! for b 


Methods of Physical Examination 


ns 


Every patient should be weighed and the 
weight compared with the usually ac- 
cepted standard for a person of the same 
sex, height and age If ^coming w ithm 
ten fXT cent of the «=tandard he may he 
regarded as normal, pro\ iding no appar 


chronic d iarrhea, or stricture of t he 
eso pha gus F^l oric obstruction^ or infes- 
t ation w ith intestinal parasites will ha ve 
the same effect Cab ot notes loss of ^ {eep 
as a frequent cause ot emaciation and 
the increased metabolism of exophthal- 



Fig 2— ThyropituUary obesity Note the fat upon the shoulders, breasts and thighs 
(Philadelphia General Hospital ) 


ent cause can be found for his under- 
weight. 

Emactation This may be th e result 
of malnutrition, wasting diseases or dis 
ease of the gastrointestinal can al Rapid 
emaciation is a prominent symptom m 
marasmus, tuberculosis, Si mmonds* d»s 
ea se, Addis on’s dise ase, ca ncer, long- 
stand ing diabetes, chrome suppurat ion, 
hyperthyroidism, long-continued fevers. 


mic go iter is often evidenred mpi d 
l oss ot weigh t It IS also noted in_peop!e 
who attem pt to reduce their w eight by 
starv ation and the u se of cer tain drugs 
Obesity This is often found in ap- 
parently normal indiv iduals, particular!) 
in “hearty eaters ’’ On the other hand, 
obesity IS frequently a fam ily or even a 
racial predispo sition and seems to ha\e 
no relation to the amount of food m 
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gested It IS sometimes noted that \ery 
fat people consume les«; fond thrtr 
one s l»itig under the same cond itions. 
ne\erilicless, the indi\idual consumes 
more food than he requires Pathologic 
obesjl_) may be caused bj defjciaapj of 
so me of the ducUcss pland secre tions, 
bj diminished oxidation, lack of cxer asc 
and deprivation of sun shine 
In general, the \anous parts of the 
bod> should be compared to the general 


on the opposite page are descripti\e of 
these positions 

In certain diseases the patient ^^l^ 
assume a definite posture This does not 
in clude chrome bone affections ^\hlch 
g »c nsc to dchrrmties, for in these the 
\ i ctim docs not assume (he pos ture , 
rather lie has it thrust up on him Defi- 
nite positions arc often assumed m orde r 
to relax musc ular spasm Thus, a per- 
soh uho Ins a spasm inTiis calf muscles 



s ature , if anj o ne member is under 
sized or o% erdevelop^. the cause for 
this condition should, if possible, be 
ascertained 

Posture and Position In health, 
pers ons \mU assume cc-rnin pn»;mre<^ t> e- 
coii se of mtiscular developme nt, c besu y, 
train ing habit and convem ence Dur- 
ing a physical or gjnecological examma 
tion patients may be instructed to place 
themsehes m certain definite positions 
in order lo facilitate the examination 
The commonest positions utilized for 
this purpose are as folloivs 

Suns’ Potion (c) Anterior and (&) 
posterior view, (c) dorsal _recumbent 
position (d) same with leg holders, (c) 
knee-chest positioned) Fowlers posi 
fion, (p) Trendelenburg position {/*) 
VValcher position, (i) Ede bohl s dorsal 
position The accompanying illustrations 


will usually fiex his knee In abdominal 
m uscle spasm both knees are usua lly 
fle xed so as to relax the abdom inal 
mij^les WJien the patient lies upon his 
b ack h e niai assume this posture vo lun 
t anly and it inav indicate nothing m ore 
tla n slfgJte fll ness, unattended bj pain 
JJo rsai J iiertia This is a passn e pos 
turc,-fe pauent lies upon his bac k but 
has a iendencyr to slip toward the foot of 
the bed, or per haps to either side This 
is'^sually noteii in Conditions of great 
weakness, most frequently in ac ute in 
fectious disease, particularly typho id 
fe\er It is ii\dicati\e of great muscular 
w eaknes s and mental apafny (SS 

Tig 4) 

Piffid Dorsal Posture In this posture 
both are drawn up m order to dimin 
ish abdominal tension This is seen as 
a role, in general peritonitis peh ic pen 
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tonitis at times in meningitis and m 
great distention of the abdomen due to 
ascites or tympanites In acute appendi 
c\Us the right leg is usually drawn up 
and this is true also in incarcerated right 
inguinal hernia inflammation of the 
right spermatic cord right sided pelvic 
inflammation or peritonitis psoas ah 
scess and at times i\hen a renal calculus 
IS passing down the right ureter (See 
Fig 5) In left sided local peritonitis 


they meet the trunk This is noted in 
meningeal diseases hepatic renal andm 
testinal colic (See Fig 8) The knee 
chest position may be assumed because 
of some painful condition of the spine or 
ribs tumor, or skin lesion of the back. 

Prone Posture This is often assumed 
for the sake of rest especiallj after ab- 
dominal pain or colic Very often this 
position may be taken because of eroded 
vertebrae tuberculosis of the spine or at 



Tg S-Posturedenoungpammnght lower abdomen (acute appendiaUs etc.) 


or pehic suppuration left sided incar 
ceratcd inguinal hern a acute diverlicu 
htis psoas abscess or passage of a left 
ureteral calculus the left leg will be 
drawn up 

Umlairral Pc, hire The patient mil 
lie on the right side m cases of acute 
nght sided pleurisy right sided lobar 
pneumonia or in the presence of a much 
enlarged liver This position is assumed 
m order to support the affected side and 
limit Its movements He will I e on the 
left side m cases of left sided pleunsy 
lobar pneumon a large pericardial effu 
sions and large left sided pleura! effu 
sions (See Hgs 6 and 7) 

CM Posture The patient lies upon 

one side nith the legs diarvn up nntd 


times to relieve the pain of gastric ulcer 
or other severe abdom nal colic. 

Opisthotonos This is an uncommon 
dorsal posture in w hich the body rests 
upon the head and heels the trunk be ng 
arched upward It is noted m stiychm^ 

poisoning tetanus convulsions of rab es 

hysteria epilepsy and to a mild degree 
m meningitis where the retraction of the 
head with rigidity of the neck causes the 
bade of the head to bore into the piHo^ 
(See Fig 9) 

Emprosthotonos This posture is the 
reverse of opisthotonos the patient^ 
upeurved body rests upon the forehead) 
and feet face downward This pos tion 
IS very rarely seen in tetanus and str)ch 
u a poisoning 
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Pleurosihotonos The body is arched 
and in i hten! position usuaK} because 
of some spiinl affection or acute pleural 
in\ol\cment 

Ortholouos The trunk and the neck 
are ngidl> extended m a straight line, 
this position is at times seen m strychnia 
poisoning, tetanus meningitis or nbics 


deformity, new growths and comparative 
lengtlis, tlie size, shape and symmetry 
of the joints should also be noted, and 
th^ should be examined as to mobility, 
tenderness, discoloration and pam 

Any detailed examination of the boues 
must be carried out by the aid of x rays 
Dy inspection and palpation only such 



Fig &»UmIateral posture (subdiaphragmatie abscess , nght leg flexed so as to 
retieNC abdominat tension and thoracic pressure) 



Fig 7 — Unilateral posture, acute splenitis, left lower extrendty drawn up to 
relieve lett sided abdominal tension 


A Semtreclming Posture This may 
be assumed in conditions where there is 
interference w ith respiration, particularly 
disease of the heart after failure of com^ 
pensation pleural effusions and asthma 
The back is usually supported m order 
to favor tne accessory muscles of respi 
ration This position is also assumed 
by conralescent patients who are per 
mitted to sit up gradually before thqr 
are allowed to get out of bed 
Bones and Joints. The condition of 
the long bones should be observed as to 


abnormalities as of contour^ exostosest 
beading of nbs, craniotabes, saber shins, 
or fractures of the long bones may be 
detected Physical examination of the 
joints IS more satisfactory, as palpation 
will re\eal pain or tenderness in the joint 
or its immediate vicinity, also irregular- 
ity in shape, such as the protrusion of 
the joint pocket and the filling of its 
natural depression which is characteristic 
of effusion Attachment to the bone, as 
ostec^hytes (“lipping”) or gouty tophi, 
which are not attached to the bone, may 
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be seen or felt Enlargement or thicken- 
ing of the capsule, fluctuation (indicative 
of fluid m the joint), the presence of a 
palpable boggy infiltration and matpo 
sitions or distortions of the joints may 
be palpated in order to ascertain whether 
they are due to luxations exudations 
necrosis or pathologic contraction of the 
muscles 



Fig 8— Coiled position (CeMbral pressure 
with meningeal irritation ) 


Limitation of motion m a joint may be 
due to ankylosis to muscular spasm to 
obstruction by the bonj growths already 
mentioned to adhesion or thickening of 
the capsular or penarthritic structures 
or to pain and effusion of fluid into the 
joint In eliciting limitation of motion 
comparison with the normal joint is of 
utmost value 

The detection of a sinus at or near a 
joint IS important as it indicates the 
presence of bone necrosis or abscess or 
possibly broken down gouty tophi 

Reffexes (See p 831) 

The elicitation of reflexes depends 
upon the patients general condition as 
in very lU subjects many of them must 
of necessity be omitted Those most 
commonly tested are the patellar (knee 
jerk), tendo Achilhs (foot flexion) 
biceps and triceps plantar (contraction 
of the toes) abdominal and the cremas 
tcnc. 


In connection with the reflex tests 
the examiner should also note muscular 
efficiency, general tactile sensibility, and 
ability and manner of locomotion station 
and gait 

Gait The normal gait of different 
persons vanes ivithin wide limits Watdi 

tlie feet of thousands of pedestrians 
one may observe something peculiar, or 
at least individual, about each of theia 
There are, however, certain gaits which 
have come to be regarded as patbog 
nomonic and are seen m local abnormal 
conditions of the lower extremities an 
spine, m certain systemic diseases an 
m various nervous affections In stud) 
mg a jvathologic gait, one should observe 
not only the mode of walking but also 
the position of the body, the swing o 
the amis and the poise of the head 
Alauc Gait The foot is raised h*gn 
thrown forward and suddenly broug * 
down, so that the entire sole of the foot 
comes m contact with the floor at one 
time The body is usually bent 
and the eyes fixed upon the ground This 
gait IS observed in tabes dorsalis (loco- 
motor ataxia) 

Spastic Gait The movements are sti 

the hips and knee joints slightly 
the knees seeming to interfere with eac i 
other This gait is seen in spastic 
plegia , it IS significant of sclerosis of ^ 
lateral pyramidal columns of the cord 
may be seen in spinal cord tumor an 
arachnoiditis In hemiplegia the enUre 
leg seems to be thrown out and descri 
a semicircle before it comes down to 
ground 

Paralytic Gait The feet move vof) 
slowly and are dragged upon the floo^ 
the patient stumbles easily This is seen 
m chronic myelitis 

Steppage Gait The patient raises the 
foot high turns up the toe and come* 
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doun upon the heel This is observed in 
peripheral neuritis, diabetic neuntis, 
chronic arsenical poisoning, alcoholism 
Festiiiating Gait The wliole body is 
bent forward and is held rigidly, the 
patient walks upon his toes, Immg the 
appearance of being pushed from behind 
He starts out slowlj, but gradually in 
creases the rapidity of his gait until he 
IS stopped by some object, because he is 
unable to stop himself This is noted in 
paralysis agitans and at times, as a post- 
encephalitic sequela 


feet wide apart, staggers, sways to and 
fro, often reeling, and adopting a zig zag 
course This may be the result of the 
presence of a tumor in the cerebellum 
Flat footed Gati The patient walks 
with his toes eierted, the foot as a whole 
being placed spade fashion upon the 
floor, the legs are often slightly bowed 
For a careful exammatiDu, the legs 
and feet should always be bared because 
the gait may be altered by the presence of 
local deformities of the knee, hip or ankle 
joints Very often corns or callosities 



tVaddUng Gait The shoulders are 
thrown back, the belly foniard, the legs 
are separated and the patient swings 
from side to side This gait is seen in 
pseudohypertrophic muscular paralysis 
A similar manner of walking is noted in 
congenital hip dislocations, and also at 
times, in short obese women during the 
latter part of pregnancy 

Limping Gail One foot or leg is 
dragged, this is due to wasting of the 
muscles of the affected foot and is seen 
as a result of infantile paralysis, hemi- 
plegia, monoplegia or paraplegia Limp- 
ing may also be due to a painful condt 
tion of the bones, as in many forms of 
arthritis 

Cerebellar Ataxic Gait This gait re 
sembles that of a person under alcobohe 
intoxication The patient walks with his 


upon the toes heels or, indeed, any part 
of the foot, due usually to tight or ill 
fitting shoes, will cause a limping or 
abnormal gut Painful conditions, like 
er> thromelalgia gangrene, ingrown toe- 
nail or any local inflammatory condition, 
will alter the normal gait Speaking gen 
eraJJy, the gait is slovenly m persons who 
are apathetic, weak or anemic, and m 
those suffering from chronic mental or 
physical defects, it is hurried in high 
strung, nervous individuals Disease or 
deformities of the spinal column often 
cause limping, waddling or other abnor 
mal gaits 

Local Examination 
After the general examination a more 
detailed local exaniwation is begun and 
ttie following points shouldbe considered 
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Head The head IS examined as to 
size shape and svmmetry, marks of in 
jtir) the condition color and texture of 
the hair, the position of the head, and 
the presence of am in\oIuntar> moae 
ments 

Face The general expression of the 
face IS obseracd for signs of stupidity, 
intelligence apathy eaidence of suffer- 
ing etc and its size is compared with 
the rest of the body and especially with 
the head Tlie condition of the muscles 
of expression and mastication and the 
'tatc of the parotid submaxillary and 
other glands are aUo noted 
Eyes Tlie c\es arc examined as to 
acuteness of vision limitation of the ms 
tnl fields, the presence or absence of 
discoloration or edema of eyelids, ptosis 
or tremors It is important to note also 
the color and degree of moisture of the 
cmijunctme and the presence or absence 
of pctechiae. the cquahty of the pupils, 
and their reaction to light and accommo 
‘lation, the color and mobility of mdes, 
the presence or absence of arcus senilis, 
as vull as the movements of the eyeballs 
M.1 ,0,«l,cr or II, protnide 
(exop itlialiwra) or intrude (cnophtlw! 
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ro,pU,„, a„d «h„h„ 


discharge from the middle or inner ear 
has diagnostic importance al«o any ten 
derness m front or back of the car upoT 
pressure, the drum should be examined 
for inflammation bulging perforation 
scars, or the presence of any anonrdv 

Mouth. Observe the color, size anl 
degree of moisture of the lips , any as\ni 
metry of the angles of the mouth am 
rashes or abrasions fissures or crust*^ 
areas of discoloration as in Addi<on5 
disease, the general lugienic state ot t^f 
mouth and the odor of the breath 

Teeth The general condition of tlie 
teeth and gums loose or missing teeth 
canes of the teeth, presence of root* 
broken teeth, characteristics of teeth * f 
Hutchinson s feetli, rachitic teeth eK 
tre to be noted 

Tongue Note its size and the wan 
ner m which the patient protrudes it 
also whether it is clean or coated and « 
any scars or abrasions arc visible upon it 
Also examine it for tremors color fi- 
stircs and anv rash which may be oh 
senabic upon it 

Pharynx and Larynx' Tlicsc an 
examined as to color , the condition o 
the tonsils if hypertrophied or gi'Wf 
tMdcncc of abscess, the color of the m 
tenor pillars, the condition of the ii'uh 
larynx, arvlcnoids and vocal cords th 
presence or absence of cough and U‘ 
cKaracttr phonatinn and its cltanctft^ 

Neck Note the general dimen^of’* 
and anv cnhrgeineni of the thvroid 
other glands also the presence of 
julsations arterial and venous an* 
tracheal liiLtint' nr rmrfieil ilcvfiti''^ 
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tactile and fnction fremitus, by per- 
atsston to elicit resonance or its modifi« 
cations and to outline internal organs, 
and bj atiscuUafion to determine the 
quality of breath sounds, ^o^ce sound 
and the presence of adventitious sounds 

TJic Heart This is examined by m- 
spcclion m order to note the prccordium, 
the location and character of the apex 
beat and the presence of abnormal areas 
of pulsation, bj palpation to determine 
the site and cluaractcr of the apex beat 
and the point of maximum impulse, ab- 
normal pulsations and thrills, by per- 
cussion for the borders of the heart and 
for changLS of the position of the heart 
when the patients position is aftered, 
hj o«-fcn//ahoH for the character of the 
heart sounds, point of maximum inten- 
sit>, effect of exertion and of change of 
posture, rate and rhvthm of the heart 
and murmurs In connection with the 
examination of the heart one should take 
the pulse, noting the rate, rhj tlim, force, 
qualitj and svmmeto of the two sides 
The blood pressure should also be ascer 
tamed with the sphjgmomanometer In 
some cases an electrocardiographic study 
becomes necessaiy 

Abdomen’ The abdomen as a whole 
IS examined bj inspection for size shape 
and s^anmetry, respirator) and pens 
taltic movements and pulsations, the 
character of the skin, distribution of hair 
and the presence of rashes, scars and 
pigmentation , by palpation for muscular 
ngiditj, tenderness, fluctuation and for 
the size, shape and mobility of the intra- 
abdommal organs and for the presence 
of tumors and pulsations , by percussion 
for tympany, dullness, flatness, size and 
position of the organs and for shifting 
dullness, by auscultation for bor- 


borygma, hydatid cysts, and in the preg- 
nant uterus for feta! heart sounds, by 
auscultatory percussion for the position 
and Size of the intraabtlomma! organs 
The viscera, « e the h\er, gallbladder, 
spleen and kidnevs, are examined by 
palpation am! percussion in order to de 
temiine their size, shape, position and 
the presence of tenderness and fliictua 
tion The pancreatic region may be pal 
pated for tenderness The intestines are 
examined by inspection, palpation per 
cussion and 'iiisculiation for distention, 
tenderness, rigidity, mobility, and bor 
borygma The distended bladder mav 
be palpated and should be differentiated 
from a peh ic tumor or enlarged uterus 
Nervous System’ The nervous sys 
tern IS examined by coiiicrsation as to 
mental process, perversion and mental 
disturbance, by inspection as to palsies 
tvvitchings station, gait, and general be- 
liavior, by palpation for tremors, muscle 
development, abnormal sensations (par- 
asthesia and anesthesia) and sensitive 
points, by percussion for hypersensitive 
ness and elicitation of reflexes 

Genitourinary System • The bladder 
should be examined for possible disten 
tion, and the urethra for discharge 
The external genitals should be exam 
incd for scars or abrasions The condi 
tion of the prostate should be noted in 
the male, and a gynecologic examina 
tion made in the female Inguinal glands 
and hernial orifices should be palpated 
Back The spina! column is examined 
for deformities, as scoliosis lordosis or 
kyphosis, for evidence of disease of the 
individual vertebrae and for limitation 
of motion anteriorly, posteriorly and 
laterally The sacroiliac and himbosacraJ 
areas are to be carefully examined 
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CHAPTER VII 


Examination, and Diseases of the Skin 
and Mucous Membranes 

The Skin 


The skm js examined for 
I Color 
II Rashes 
III Scars 
I\ Temperature 
y Edema 
VI Aloisturc 

I Color 

Tile complexion of the skin among 
light skmnwl people depends largely 
upon the amount of distention or full 
ne»s of the capillaries suppl)ing it Tlie 
complexion is also altered by exposure 
to the suns rays to high winds, and to 
a conihinatioii of sun wind and air 
A Tanning Tanned rather hard 
ened skin is common in laborers who are 
emplojed outdoors m drivers sailors 
and m others who continually expose 
themsehes to Uic elements strong sun 
light and artificial rajs 
B Pallor Habitual pallor is noted 
m persons who lead an indoor life and 
IS seen particularlj among prisoners and 
nigftt w or kers w ho sleep during the day 
Pallor IS produced by the following 
conditions 1 A diminution of the \ol 
ume of circulating blood 2 A decrease 
in the number of red blood corpuscles 
3 Failure of the capillaries to fill com 
pletel} 

Pallor may come on gradually or sud 
denlj and may be transient or con 
stant Continuous pallor is noted in alt 
forms of anemia primary and second 
arj Evanescent pallor is often seen 


in cases of temporary heart weakness 
as in syncope, chills and rigors shock 
and certain vasomotor spasms Sudden 
but persistent pallor, especially if asso- 
ciated with shock may be a sign of 
rapid intense hemorrhage The pallor 
encountered m nephritis is often out of 
proportion to the blood picture and may 
be due to a superficial anemia 

Pallor IS also a prominent symptom 
m acute poisoning and toxic febrile 
affections and is m evidence immedi 
ately before death Pallor of gradual 
developnient which becomes permanent, 
IS cither an indication of primary anemia 
tfiat IS disease of the blood making or 
gans or of secondary anemia as in wast 
ing diseases 

The primary anemias are represented 
by pernicious anemia and dilorosis , and 
the secondary anemias are seen in 
Cancer , arsenical poisoning , chronic 
febnie disease, chronic gastrointestinal 
disease, chronic suppuration, chrome 
mercurial poisoning, chronic feacT pois 
oning, after hemorrhages, eg, from 
hemorrhoids epistaxis hemoptysis hem 
atemesis etc leukemia, cachexia, myx 
edema, nephritis, nephrosis certain 
parasitic diseases e g tapeworm im 
anariasis etc syphilis , tuberculosis 
and chronic malana 

Clianges of climate may gradinlly 
produce a more or less permanent pallor 
as in the case of emigrants from a cooler 
to a warm climate 
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C Redness General congestion or 
hyperemia of the cutaneous capillaries 
produces this condition , it may be gen 
eral or local 

General redness is seen in plethoric 
individuals and pathologically, m cases 
of acute fever, especially if continuous, 
in certain eruptive diseases and m poly 
c)themia It may also be produced by 
drugs, e g atropine poisoning alcohol 
ism etc 

Local Redness The skin of the face 
and of the exposed portions of the body 
appear more red m those who are ex 
posed to sunlight, open air and moun 
tun climate than in those who are con 
fined indoors and at low altitudes Local 
redness may also be noted in chronic 
alcoholism, particularly if associated 
with portal obstruction, in certain vaso 
motor disturUnces, pyrexia, and, at 
limes, in tuberculosis (‘ hectic flush ’) , 
also in chlorosis flonda or chlorosis 
rubra One sided redness of the face 
ma) be seen on the affected side m lobar 
pnctinioma Local redness, associated 
uuh pain. IS seen in all local mflam 
nntor> conditions and m erjthromelal 
gia (Weir Mitcliell s disease) 

D Cyanosis* This condition, which 
varies from a slight bluish tint to a dark 
purple discoloration, is dependent upon 
the presence of venous blood in the 
capillaries It is best observed m the lips, 
mucous membranes finger tips and ex- 
tcrml car because of the thinness and 
tnnsluccnc) of their cpitliehal cover- 
ing Extreme ejanosis is noted over the 
enure IxxK as a dusky leaden tint 
Cyanosis \\bcther general or local, 
IS alvvavs an indication of a dcfiaency 
of oxvgcn and an excess of carbon diox- 
ide m tlie blooil, bcncc, it js observed 
m con.blions marked by disturbance of 
respiration and general circulation De- 


ficient oxygenation of the blood occurs 
when not enough pure air enters the 
lungs to oxygenate the blood, or when 
not enough blood is brought m contact 
with the air in the lungs to promote 
efficient oxygenation Again, the venous 
blood in a given area may be unable 
to circulate at a sufficiently rapid rate to 
cause proper interchange 

Cyanosis may be caused by pathologic 
conditions interfering with the entrance 
of air into the respiratory tract, such 
as inflammation of the pharynx and 
larynx, retropharyngeal abscess, angina 
Ludovici, edema of the glottis, spas 
modic croup, laryiigeal diphtheria, tu 
berculous and syphilitic inflammation 
of the larynx, diphtheritic inflammation 
of the lary nx, trachea and bronchi , ob- 
struction by foreign bodies (pins food 
etc ) , tumors of the larynx and uppef 
air passages, paralysis of the dilators of 
the larynx, pressure by mediastinal 
tumors such as goiter, aortic or sub- 
clavian aneurysm enlarged bronchial 
glands, etc , also because of enlarged 
thymus , severe diffuse bronchitis , bron 
chial asthma , whooping cough during 
a paroxy sm, and convulsions Other 
causes for cyanosis are affections which 
hinder lung expansion, such as emphj 
sema, all forms of consolidation of the 
lungs, paralysis of the muscles of res 
piration, peritonitis (by causing paral) 
SIS of the diaphragm) , pleuntis an 
bilge pericardial exudation , pneumo- 
thorax, hydrothorax, hydropneumi^ 
thorax and pyopneumothorax, P'* 
nionary edema, tumors of the chc-l 
cavity, tumors of the abdomen, 
mg upward, epilepsy (during the at 
tack), strychnine poisoning, tetany ' 
causing respiratory spasm; progrcssi'f 
muscular dystrophy, trichinosis, 
asthenia gravis, myositis ossificans 
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l>ain \%hicl» mn\ pre\ciit respiration as 
in plcurodjnn pleurisy and peritonitis, 
diseases of the circulator} s>stcni as 
affections of the heart and arteries m 
cli^dinjj \al\ular disease after failure of 
compensation , congenital stenosis of 
the pulmonarj arterj patulous fora 
mm o\ale disease of the heart muscle 
(during failure of compensation) large 
pericardial exudation hindering the 
heart s action emph) sema and other 
conditions ohslnicting the circulation b> 
compressing the capillaries tuberculosis 
(later stages) and pressure of meilias 
tinal tumors upon the union of the 
superior and inferior vena cava at Ihcir 
junction with the right auricle. 

Cjainosis maj also he caused bj over 
doses of certain drugs c q autijvnn 
acetanilide opium hjdrocjamc acid 
calcium chloride mtrobenzol iHuimnat 
ing gas or anj otlier gas causing asph>'c 
lation 

Generalized argjna ma> be mistaly n 
for cyanosis 

Erythremia and polycythemia arc char 
acterized by generalized erythematous 
cjanosis and as the names implj bj 
an excessive number of retl corpuscles 
111 the circulation 

Local vcftoiis stasis is caused by coni 
pression or obliteration of one of tlie 
large venous trunks the stasis being 
confined to the region drained tliat 
vessel Thus pressure of a tumor or 
aneurysm upon the jugular subclaviai/^ 
innominate or inferior vena cava will 
produce cyanosis of the head neck and 
upper extremity corresponding to the 
point of pressure Pressure caused by 
ascites tumors and effusions m the pen 
toncal cavity or thrombosis of the iliac 
veins will produce c^’anosis of the lower 
extremities Vasomotor derangements 
may cause cyanosis Uhd it may also be 


produced I \ cold or jiaraly sis of certain 
parts of the body and by sluggishness or 
initial obstruction of the circulation and 
by disease of an artery or v em 
E Jaundice Jaundice (icterus) is 
a term applied to a yellowish coloration 
of the skin mucous and serous mem 
brancs and the liquid secretions and 
excretions of the body The degree of 
coloration of the skin vanes from a 
slight yellow tinge to a deep greenish 
yellow or even an olive green depend 
ing upon the amount of bile pigment 
present in the circulating WooiJ In Jong 
standing severe cases the skin as 
swnes a dark y elJou ish brow ri or bhek 
ish color as a result of degenerative 
cJianges IJic skin sliotild witenever 
possil Ic be examined in daylight or un 
dcr a while light as ordinary artificial 
illumination will mask even a moderate 
degree of jaundice U hen m doubt as 
to the existence of jaundice it may be 
made more apparent by stretching the 
skin of the palm of the liand or by 
pressing upon the skin or upon the 
mucous membrane of the everted hp 
With a glass slide through which the 
yellowish color may be seen Bile pig 
ments are also present m the nrine 
sweat and sometimes m the milk sah 
wry secretions and tears 

Jaundice is a symptom found m sev 
eral diseased conditions and is not a 
distinct entity It may be found m any 
condition that will obstruct the biliary 
passages or ducts so as to cause re 
tention of bile m the liver also m con 
ditions which cause blood destruction 
disease of the liver cells and the circula 
tion of certain toxins in the blood 
There are three general types of jaun 
dice though they cannot always be iso 
lated Two or all three types may occur 
m the same individual at the same time 
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as IS often indicated by tlie ^an den 
Bergh test Tiiej are generallj classified 
as folloiss 

I Obstructue or Hepatogenous 
Jaundice 

II Hemol>tic Jaundice 
III Suppression Jaundice (Infec 
tious Hepatic, Toxic) (See 
601 ) 


I Other Discolorations 
1 cUo ash bro tnish or blackish dtf 
fuse {'alches p-irtiailarl> on the face arc 
sicn m chloasma (so-called Iner spots) 
i cUcrash brozin or fa^tn colored 
macules associated \\uh larger coalesced 
areas and cohered with furfuraceous 
scales o\cr the covered portions of the 
bo<l) ire clnracteristic of Tinea Vcrsi 
color 


Drcrin w luraled areas of skin which 
arc drj, smooth and gloss) arc found 
in scleroderma 

Dari brouii to bluish black discolora 
tton of the entire skin surface is seen 
in hnnochfoinatosis Tins is associated 
«nh liver enlargement and h>-pcrgl> 
ccniia (bronre dialwtcs) 

Dirt^ 5 11(^1 to dectlrtrvti pigmented 
areas m ihc axilbe under the breasts 
m tlic iiipiiml rrgion^ over (Ire aWo- 
inm a, 1.1 m lire ll«or folds «I„ch arc 
«.oc.„rd i„,l, pajalhrj ll.rekcnmc of 
Hr ski,, arr If and in acamhos.s nigri 
«'■> nns inn tretiir ... abdomiml 


/J„r; (rfn™ cr ILH 

' n. ol tire ficr lends fert and 
knicklri an I ten Inns nf (Ire lands ■ 
IM a.sfrure 1 n„l, dark colored m 
'“n ' ml moehrono 
t' ' orras or ned. 

-I ell I (Se a ten lenev to enalesec 
•ern m me'inotre nul snancs 


Bronzing of the skin may be seen m 
Hodgkin s disease It is also found in 
many cases of Addison s disease. The 
color of the skin ranges from light 
jellovv to deep brown or black slate 
color It is more marked m those por 
tions of the body which normalh con 
tain pigment such as the face and lland^ 
and around the waist line, it is also 
seen upon the mucous membrane, the 
fingernails and cornea usuall) remain 
clear Very dark areas of discoloration 
ma) be seen early on the palate and 
near the anus 

Local bronzing may be caused bj 
certain d>es or metals, continuous ex 
posure to the sun , and it also occurs W 
the early stages of pellagra 

Arseno melanosis is a form of bronr 
ing which sometimes discolors the sktn 
and mucous membrane of the mouth 
after the prolonged administration of 
arsenic, it is often seen on the palms 
of the hands and usual!) disappear' 
when the drug is discontinued 

Gray skin (argyna) is a gra)isli di« 
coloration of the skin caused bv the 

long continued internal administration 
of silver salts It consists of a deposit 
of small granular patches of metal! f 
silver or of silver compounds in the 
skin Tlic discoloration is bluish gra) 
more marked upon the liancls and faff 
It IS not altcreil b) pressure The d > 
cpioration IS also observed in the mucous 
membrane of the mouth and m the 
serous membranes and m -the internal 
organs 

Carolinrniia causes a jcllowish dis* 
coloration of the skin due to the mgf* 
lion of carrots or other j cllovv pigmented 
aegetallcs Tlic p.alms and soles are 
deepest stained The bihnibm in ihf 
blood 1$ romul 
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II Rashes 

Rashes or exanthemata are eruptive 
lesions resulting from pathologic pro 
cesses in the skm and are usually classi 
fied into pnmar) and secondaiy 
Primary Lesions The primary le 
Sion represents tiie pathologic process 
up to the acme of its de\elopment The 
following skm lesions belong in the pn 
marj classification 

Macules Spots of \arious sizes 
shapes and colors \isible on the skin 
which are neither elc\ ated nor depressed 
Vesicles {Blisters) Hemp seed to 
lentil sized rounded acuminated trans 
parent opaque or dark elevations of the 
epidcnnis filled with serous seropuni 
lent or blood) fluid 
Bullae or Blebs {Large blisters) 
Irregitlarl) shaped elevations of the ept 
dermis varjing in size from that of a 
bean to that of a goose egg and con 
taming serous or seropurulent fluid 
Pustules Circumscribed rounded 
flat acuminated or umbilicated ele\a 
tions of the epidermis containing pus 
Papules {Pimples) Millet seed to 
lentil sized circumscribed solid ele 
vated pathologic formations 
Tubercles {Nodules) Ciraimscribed 
firm rounded or acuminated deepl> 
seated or elevated formations in the 
skin valuing from the size of a pea to 
that of a hazel nut 

Wheals or Pomphi Round oval or 
elongated firm elevations of the skin 
pale or slightly reddish m color, are 
evanescent and cause itching 

Tumors Hard elevations of tissue 
varying m size from a hazel nut up- 
v\ards 

Secondary Lesions These are the 
result of pnmarj lesions and arc known 
as 


Crusts Masses of dried serous or 
seropurulent exudations on the free 
surface 

Excoriations Areas of loss of epi 
dermis because of trauma or the action 
of cliemical agents 

Fissures Linear breaks m the con 
tinuity of the epidermis 
Pigmentations Areas of increased 
pigment or color in the skm in con 
sequence of cliromc inflammation new 
growth formation or trophic disturbance 
either temporar) or permanent 
Scales Thin dn plate like flakes 
compacted and shed from the cutaneous 
surface 

Scars Reddish brownish or whitish 
new formations of connective tissue 
occup>ing the place of lost normal tissue 
Ulcers Irregular]) sized and shaped 
excavations in the skm the result of 
suppurative processes 

Secondary lesions cither are the re 
suit of healed or healing pnmary lesions 
or are destructive remnants of primary 
lesions These are (1) crusts (2) scales 
and (3) ulcers 

Primnry Lesions 

1 Macules The various macules 
are 

(a) Hyperemia Bright red areas 
which disappear upon pressure 

(&) Roseola Reddened spots varj 
ing in size from that of a lentil to that 
of the fingernail 

(c) Erythemia Diffused redness 
over a considerable area 

(rf) Telangiectasis Acquired h) 
peremic spots which can be seen to in 
elude large blood vessels 

{e) Nevi Vasculosi H)peremic 
spots due to hypertroph) of the capil 
lanes containing visible blood vessels 



132 


Medical Diagnosis 


(/) Areola A h>peremic area sur 
rounding a skin lesion c g. the area 
surrounding a boil 

{g) Purpura Small hemorrhagic 
spots u hicli do not disappear upon pres 
sure 

(/») Petechiae Hemorrhagic spots 
the size of a pm point 

(i) Vibices Long narrow streak 
like hemorrhagic lesions , due to a linear 
subcutaneous effusion of blood 

(/) ^cchymosis Large irregularly 
shaped hemorrhagic areas The red 
color usinlh gi\csA\aj to blue greenish 
brown or \ellow after a definite time 
has elapsed 

(A) Achromia Hereditarj circum 
scribed areas which are deficient in me 
inent 

(/) Albinism I arge generalized 
areas deficient in pigment 

(»») Vitiligo Acquired areas of de 
ficienc) in pigmentation 

(«) Chloasma \ellowtsh browm 
spots freqticntlj seen on tlie faces of 
woimti who ln\c borne clitfdren or 
who suffer from uterine diseases 

(o) Lentigwes (freckles) Groups 
of )tIlowish brown pigmented spots 
(/*) Nevi Pigmentosi and Nevt 
Spth etc Congctiital j iginenlcd spots 
m the skill larjing m color frewn light 
Irowii to nl,„ .t Ihck. nesus spilus is 
clnractcri7ttl |)> a smootli surface 
('/) Discoloration A change in the 
cf lor of a large part of the bo.lj This 
c*n.lition IS met with m icterus cliloro 
MS loprosi malignant di e-ase and stain 
ing from the internal administration of 
nitrate of sihir 

A Ccnfrahzed Rrd Afacu/ar E,up 
non rill. 1 . <1 .,ncil iii ilu (..llo»i,m 
con litioiis 

Smmdaiy siihtlis nm 
manifest itself as an cruj tiori of snull 


red macules They are usually abun 
dant and frequently cover the entire 
bod} , subjective symptoms are lacking 
but the} are usually associated with a 
history of or with evidences of sjphilis, 
such as the scar of a chancre, pain in 
the bones, alopecia swollen glands and 
sore throat 



1 — Secondary syphilis (macular rash) 

Drythcnia Mtillifoniie This ina) be 
manifested as a macular eruption though 
the macules are usuallj associated with 
dark red papules or tulicrcles The muk' 
fomut} of the lesions their preference 
for the extremities their apjicarancc i” 
successive crops tlie short duration 
each lesion the absence of siibjecli'C 
phenomena such as itching and btini 
mg and the presence of rheuniaiie 
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pains are the diagnostic features The 
lesions niaj appear as separate rings 
{crythcvia annulare) as concentric 
rings {erytficina tris) , in disc shaped 
patches uith ele\'ated edges (cryl/ieina 
i«ar£ 7 iHa/»ni) , or m a \ariousl> figured 
arrangement (cry/lteiiia /igiirofimi), or 
\ariously distributed red elevations (crj 
l/tenia nodosum) 

Pellagra Pellagra is an endemic re 
mittent deficiency disease due to imlnl 
nneed protein poor diet hcking in \ita 
mills B/. and These substances arc 
found 111 large quantities in brewer's 
jeast in Iner and other foofis Pellagra 
In found more often m institutions and 
among alcoholics and is more prevalent 
m the spring and autumn than at other 
seasons 

Pellagra is characterized by gastro 
intestinal sjmptoms nenous disturb 
ances and cliaractenstic skin lesions Tlic 
lesions are found upon the back of the 
hands face neck and dorsal surface of 
the feet (the parts exposed to tlie sun) 
The lesions are at first erythematous 
and gradually become darker the skin 
often desquamates or vesicles and bullae 
evaaiate leaving a drj deeply smned 
and fissured surface of a niahogan> red 
color (See Tig 3 p 134) 

Pityriasis Posea Tins eruption is 
fbtmtf on tfie frimft: appe-irmg ofthiprefy 
to the ribs The lesions are of rose red 
color and slightly scaly hiving a cen 
tral clearing The scales are dry The 
primitive patch or sentinel spot is a 
characteristic finding Subjective phe 
nomena are usually absent 

Pediculosis Corporis The bites of lice 
may produce a minute red or purple 
eruption The small size of the lesions 
their confinement to the covered parts 
the intense itching with evidence of 
scratch marks and the discovery of 


pediculi or nits on the clothes are the 
diagnostic features 

Measles (Morbillt Rubeola) Preced 
mg the rash there is fever hcrimation 
ind cor>zi The rish appears first upon 
the face as small red spots and later 
spreads over the entire bodj as dusk) red 
nucules arranged in crescentic patches 



Fig 2 — Erythema multiforme 


Rubella Rollicln (German measles) 
This affection produces a macular or 
niaculopapular rash which disappears 
by slight desquamation m two or three 
dijs The moderate fever sore throat 
swollen cervical glands and history of 
contagion w ill assist in the diagnosis 
Accidental Rashes Local inflamma 
tion like tonsillitis and acute gastritis 
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and certain drugs and foods occasionally 
produce a macular rash 

Purpuric Spots or Hemorrhagic 
Macules (petechiae) : These result 
from minute extravasation of blood into 
the skin A purpuric eruption is ob- 
served in the following conditions: 

P tcrpura Hemorrhagica {Morbus Mac- 
uhsis Werlhofii ) : This affection occurs 
especially in children; it is associated 
with fever, bleeding from the mucous 


sera. It is usually associated with pains 
in the limbs and joints, resembling rheu- 
matism. 

Peliosis or Purpura Rheumalica 
(Schonlein’s disease) : This is an acute 
affection characterized by purpuric spots, 
urticaria, sore throat, moderate fever 
and an inflammation of the joints resem- 
bling rheumatism. By some, the disease 
is regarded as a manifestation of rheu- 
matism. 



membranes and severe constilntional 
symptoms; and generally runs a course 
of one or tuo weeks It is also called 
land scurvy. 

Scurvy: This disease results from a 
depmation of vitamin C found in fresh 
vegetables and citrous fruits, and is asso- 
ciated with spongy, bleeding gums, great 
weakness, brawny induration of the 
muscles, subcutaneous ecchj-mosis and 
bloody exudations 

tiof or"" Occasionallyanerup- 

I'on of purpurtc spots appears after the 
administration of streptococcic or other 


Allergic Reactions; These are at times 
manifested by laige or small erj thema- 
tous areas. Generally they are raised 
and cause intense itching (urticaria)- 
Extreme Anemia and Other Diseases' 
A petechial rash is not uncommon iu 
severe anemia, leukemia, cancer, and ad- 
vanced Bright's disease. The liistor) and 
the associated symptoms of the original 
disease will indicate the diagnosis 
tufectious Diseases' Certain infectious 
diseases are characterized by the appear- 
ance of a hemorrhagic eruption as ful* 
lows: In typhus jever, a purpuric erup- 
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tion appears on the fourth or fifth clay 
In cerebrospinal vtcmngitis the eruption 
IS frequentJj petechial In luahgnaitt 
iHCOsfcs and maftcjitaitf smallpox the rasl\ 
IS often hemorrhagic In acute jrWott 
atrophy of the Iner a petechnl eruption 
IS frequentl) obsened In typhoid fever 
a maailopetechn! rash lenticular in 


Poisoning Poisoning by pliosphorus 
the virus of \enomous snakes mercury 
antipjrm ancf other coaf far dcn\a(i\es 
may be associated with an eruption of 
cnythema or purpura 

Pediculosis and Kindred A§eclw»s 
Body lice bedbugs and fleas produce 
pcfechal fes ons which are surrounded 




shape appears upon the lower trunk 
and upper abdomen on the eighth day 
of the disease In septicemia a macular 
rash of embolic origin often appears 
upon the extremities In bacterial endo 
carditis minute hemorrhagic spots of 
embolic origin are found m the conjunc 
ti\a skin and other tissues 
A Macular Rash This is also found 
m the early stages of herpes easier tm 
peiigo contagiosa tinea circtnafa tula 
rcmia ratbitc fever and trench fever 


by slight areolae The itching scratch 
marks and the discoiery of the parasite 
are tl e d agnost c features 

Diffuse Erythema or Indammation 
of the Skin This may result from the 
following 

Dermatitis medicamentosa is caused by 
certain drugs such as belladonna qui 
nine chloral cubebs sal cy 1 c acid ar 
seme and bromides 
Scarlet Fever The history of con 
tagion high fever sore throat swollen 
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glands rapid pulse and the punctiform back, of the wrists and hands and in the 
character of the rash uill indicate the mouth, it then spreads to the face trunk 
diagnosis and extremities, palms and soles Later 

Variola (Smallpox) The initial rash these macules turn to papules 
IS at first macular The spots are bright Local Irrttahon Local irritation from 
red and appear first upon the foreliead traunntism excessive heat or cold ex 




I The CoMMOSRi Tmts oi- Isfectious rx\NTiHH\T\ 

1 Oiickeiipax (varicelU). the type of the ycsicolar exanthemata. ^ 

b Smallpox (vanola), the type of the pustular ixantliemata. illustratms clearly 
the essential eruptive lesion (tlie pustule) | 

^ Scarlet fever (scarlatina), the type of the scarlatinoid exanthemata afTord 
tiiC k good illustration of the maximal degree of eruption at tlie rutural skin folds 

^ Rubella (German measles), a rare seasonal epidemic, contagious disorder 
characterised by a general glandular enlargement, lining, and a rash ' (Sabouraud) 

iS Measles (rubeola), the type of the ‘morbilhfi^nn rashes 

V Flond measles, almost purpuric in appearance, constituting, from the crtip* 
tisetstandpomt alone, a manifest transitional formlbetween the morbillifonn rash 
(hyperemic) and the purpund erupbon (hemorrhagic) 

! ' 1 




The Commoner Tvpes of IvrEcnous Exanthemata 
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posure to the sun ind other hght rajs 
poisonous phnts or drugs nnj produce 
erj theina 

rrylhcma luicrtnqo (chafing) This 
occurs a\hcrc two cutaneous surfaces 
come in contact The parts are red 
moist and sometimes macerated Thc» 
condition excites a bunimg pain 



Crysipelas In tins disease there is at 
first intense local redness of the skin it 
often affects the face and neck the 
eruption which begins on the first or 
second daj of the disease consists of 
dark red spreading patches of erythema 
having a sharp line of demarcation 
Edema and infiltration of the underlj 
mg tissues cause intense itching and 


t liming There is high fe\ er and other 
constitutional sjinptoins 

Acne Rosacea This is a chronic dis 
ease the redness appears on the face 
partiaihrlj the nose and clici-ks It is 
associated with mflamir^itorj lesions of 
the sebaceous glands and dilated capil 
Janes The facia! hjperenin acnefonn 
lesions telangiectasis and the hj per 
tfoplij of the skin of the nose (rhino 
ihjnia) maj remain pennanent (Sec 
) ,fr 9 p J3S) 

Brown Macules These are ob 
served in 

Lentigo or FrecUtS The spots are 
small and found especiallj on exposed 
parts — face neck shoulders and hands 
Chloasma Dark brown spots may re 
suit from irritation of the skm by the 
action of ciicmicals heat scratches or 
blisters Thej are sometimes noted in 
general diseases like Addisons disease 
and sjphihs Thej also occur m pn 
mar) affections of the skin as Mtiligo 
morphea scleroderma and leprosy 
Tvica Vcrsieolor Tins is caused by 
the Mtcrosporon furfur Tlie lesions are 
fawn colored macules co\ered with fur 
furaceous scales Thej appear upon the 
chest shoulders back neck and upper 
ann The lesions are at first discrete but 
soon coalesce 

Stales or STeviis Figmenfosa These 
consist of congenital deposits of pigment 
upon \anous parts of the bodj 

White or Pale Yellow Macules 
These are observed in 

Vttil go Apart from the absence of 
pigment the skin is normal m appear 
ance and function An excess of pigment 
IS generally noted at the penpherj of the 
wliite patdies 

Leprosy In this condition there are 
stnicturi] changes in the skin and anes 
thesia in addition to the white appear 
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ance Tlie tubercular form of leprosy 
presents erythema, pigmentation, tuber- 
cles and ulcerations The lesions are 
found upon the face, extremities and 
genitals 

Morphea In the late stage of this 
affection, the circumscribed patches are 


cles arc observed in the following condi 

tions* 

Sudamtna This consists of an erup 
tion of minute a csicles avhich result from 
the imprisonment of sweat in the la>ers 
of the skin It is usually associated with 
free perspiration, the vesicles are trans 



Fjg 9 — Acne rosacea. 


white or yellow The structure of the 
skin IS altered and the periphery of the 
patches is distinctly hyperemic 

Facial Hemiatrophy The onset of this 
disease may be marked by the appear 
ance of a yellow or white spot on one 
side of the face 

2 Vesicles A vesicle or “blister” is 
a small elevation of the skin, containing 
serous fluid, and varying from the size 
of a pinhead to that of a split pea Vesi 


lucent, lacking inflammatory characteriS 
tics, and show no tendency to rvptate 
Herpes Zoster The vesicles 
m groups or clusters , they are mount 
on an inflammatory base , show no tc*’ 
dewy to rupture, and arc frequent y 
associated with burning or neuralgia 
pains The eruption is distributed alon? 
the line of the ner\ e trunks 

Herpes jaciales occurs m many febrile 
diseases, such as lobar pneumonia, cerC- 




Kroniirtafion and Diseases of the Skin 


139 


brospmal meningitis tj’phoid fe\er, and quenlly enlarge and may reach the size 
in the ‘ common cold ’ of blebs tJicy appear jn crops and are 

Dcrmatitts Venenata A vesicuhr commonly discrete They are usuallj 
eruption may result from contact witli flat and unbiheated and are filled with a 
poisonous plants sucli as the poison ivy straw-colored fluid, thej show no tend 
or Oak The eruption generally appears enej to break but dry up so as to form 
on the exposed parts — hce or hands thin jellow crusts which excite but little 
Itching The disease js contagious and 
autoinoculable It occurs especial!) m 
children 

Vesicular Eczema The vesicles are 
quite small and aggregated m patches 
the intervening skin is red and thick 
ened , the vesicles tend to break and pour 
forth a serous fluid which keeps the part 
moist The eruption is associated with 
intense itching 


Fig 10 — Leprosy 

ths sffecied psrt is red slid SifidJen sad 
there is intense itching 
Dermatitis Herpctijonnts or Multt 
fonnis (Duhring s disease) The vesi 
des are irregular m shape and appear Fig 11 — Herpes zoster 

m clusters , are tense show no tendenc) 

to rupture and are frequently assoaated Altliarta or Heat Rash or Prickly 
With other lesions — papules pustules and Heat This is an acute inflammation of 
bullae They excite intense itching and the sweat glands They may appear as an 
burning and appear in successive crops eruption of minute vesicles aivvajs drs 
over a period of weeks or months crete and surrounded by red areolae 

Ifipeligo Contagiosa The eruption Their site of preference is the trunk and 
consists of small vesicles which subse th^ are generally associated with pm 
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head papules uhich «hou no tcndenc> to 
rup urc. Tins rash causes a little bum 
trg and ttdnn^' Tlic disease is due to 
txcessne *•« eating and occurs in hot 
neither 

i>cabi<.3 In this afTcction the xe^icles 
arc «ai.all and usually associated with 



maisins of a generally arculir Ics on 
Iming a clear center 

VanctUa (chickcnpox) The papular 
lesions vesicate and rcninui firm 

Vartola (smallpox) bmbilicated ua. 
teles appear on the fifth or sixth da\ ct 
the disease 

Syringomyelia A vesiailar rash nav 
occur in certain nerve areas and in ana! 
gcsic zones The vesicles mav last «i' 
oral davs arc painless and nonimtatir? 

Miscellaneous Conditions \e5icl<s 
nia) also occur in anllirax foot arJ 
mouthdtseast crvthemamultifornie der 
matitis repens dermatitis metlicanxn 
tosa etc 

3 Blebs or Bullae A bleb orldh 
IS a circumscribed elevation of the <htfl 
containing serous fluid and vamng r 
size from that of a pea to an egg Bleb' 
arc observed in the following conditions 

Dermatitis lierpetijormis The luihe 
arc frequemh associated vvitli papile*- 
vcsicks and pustules the> are sur 
roimdcil b> inflamed shin and appeal' 
in clusters show no tendenc) to Irrvh, 
but drv up and leave jcllowish lro«Ti 
crusts Tlicv excite cotisidcrallc i eh 
mg 

PcmpUigits The I uihe aj>pc3r n 
crojis, tl e\ Itch but little Lich an in 
naminaiorj arcth and as a ride •’i’’ 
up leaving lielimd a Ihm j>el! cle H 
disease is gtneralh chronic an 1 

fit-.! 


I e 
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4 Pustules: A pustule is a small 
circumscribed elevation of the skm con- 
taining pus Pustules are observed m 
the following diseases 

Ec~ema Puslitlosinn The pustules 
are small and arc aggregated in patclies 
The} are generall} associated with mi- 
nute vesicles, the intenening skm being 
red and thickened , there is niarked burn- 
ing and itching 

Acijc J^ulgans The pustules are 
usuallj confined to the face, back and 
shoulders Thej have tlicir origin in the 
sebaceous follicles are generafl} asso 
ciated v\ itii papules and comedones 
(‘ blackheads”) and excite no iichmg 

Sycosis Vulgaris The pustules fol 
low the reddish papules Thej are pierced 
bj a hair, seldom rupture but form 
crusts Pustules also occur in glanders, 
anthrax, sporotrichosis and local skm 
infections 

Dennatths Hcrf'ctiformis See pp 
139 and 1-40 

lutpcligo Siiuphr This affection is 
usuall) observed in cluldren, the pus 
tules are round and range in sue from 
a pea to a cherrj There is onl> a slight 
red areola and this finall} disappears 
The pustules remain discrete and show 
little tendency to rupture but dry up and 
form jellowish brown crusts Thc> arc 
most trequeiitfy observed on the extrem 
ities and excite no itching The disease 
lasts from a few days to a week or 
longer 

Varicella or ChicUenpov The pus- 
tules are secondary to vesicles, thej 
appear especially on the trunk and hairy 
scalp and are small and not umbilicated 
They are seen m association w ilh vesicles 
and scabs aud excite but little itching 
Some fever accompanies the eruption 

Ecthyma This disease is observed 
especially in poorly nourished adults 


The pustules vary m size from a pea to 
a cherr> , are few in number, mounted 
on an infianimatory Ikisc, surrounded 
bj a distinct infTammator> areola and 
exate but little itching They seldom 
break, but dry up and form brownish 
crusts 



Fig 15— Dermatitis hcrpetiforma 


Sinallpor In this disease shot like 
papules and umbilicated vesicles pre 
cede the pustules The latter are small, 
snrraumihd hv a red areoik and crsoaAy 
excite some itching They occur m 
greatest numbers ujion the face and 
back of the hands The high fever and 
history of contagion will assist in mak 
mg the diagnosis 

Syphths The pustules are frequently 
associated wnth other lesions, they are 
often mounted on a copper-colored m 
fianimatory liase The) excite no itch 
mg and can usually be recognized by 
the history an<l other ev idences of 
syphilis 
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Furunculosis: The deep indurated 
area becomes localized and forms a red, 
tender, hot mass which fluctuates and 
later ruptures. 

Drug Eruptions- Drug eruptions as 
from bromides, iodides, arsenic, copaiba 



Fig 14— Pustular secondary syphilis 


and other drugs either taken inlemall 
or applied topically may cause variot 
Kinds and sizes of pustules. 

5. Papules: A papule is a circnn 
scribed solid elevation of the skin varj 
>ng m size from a pinhead to a pei 
Papules are observed in the follotvin 
conditions; 

Erythema Multijonne: The papuh 
are often associated with macules an 
tu^rcles; they are flat and are of 
bright red or putple color. They appea 
especially on the extremities and shm 
no tenden<^ to suppurate, but graduall 
disappear in the course of two or thre 
sNceks. They excite no itching, but ar 


often accompanied by prostration and 
rheumatic pains. 

After the Use of Certain Drugs: Bro- 
mides, iodides, copaiba, cubebs, and coal- 
tar products may produce a papular 
eruption. The history will aid in the 
diagnosis. 

Eczema Papulosum: The papules are 
very small, closely aggregated, and often 
associated with vesicles and pustules; 
the skin is tliickened and there is intense 
itching. 

Syphilis: The papules are dark in 
color, and widely distributed, being espe- 
cially marked on the trunk and flexor 
surfaces of the extremities; they are 



(Philadelphia General Hospital.) 

usually associated with pustules and 
excite no itching. The history and the 
accompanying evidences of syphilis will 
aid materially in establishing the diag- 
nosis. 
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Kcttj (rraniboesia Pian Parangi 
Bubo Coco) This is a contagious in 
oculable tropical disease occurring in 
dirk skin mines of South America 
parts of Africa and some of tiie Pacific 
islands It is caused by the Treponema 
pertenue and is of nomcnereal origin 
The lesions pass through three stages 
The primary stage manifests itself after 
an incubation period of from two to 
four weeks as an extragcmtal papule 
which becomes crusted and has a granu 
lating base The second stage is cliarac 
terized bj a generalized eruption of 
papules which become crustj and ha\c 
granulating bases These lesions heal 
slowl) and leave pigmented areas The 
I^-mpii nodes are enlarged but do not 
suppurate The tertiaty stage shows 
ulcerative nodular lesions that ma) in 
volve the skm or the bones often the 
nose pharj n^c and palate The Wasser 
niann reaction is positive 

Prurtgo The papules are small pale 
and deep seated and are accompanieil 
by intense itching The disease beg ns in 
early childhood and lasts throughout 
life 

Lichen Planus The papules arc small 
angular and of purplish color They are 
often arranged m rows upon the exlen 
sor surfaces of the legs the flexor sur 
/aces o/ ffie anns and occasronafi'y' on 
the trunk buccal mucous membrane and 
male genitalia They cause intense itch 
mg 

Smallpox The papules are hard and 
have a shot like feel they soon terminate 
m umb heated vesicles They excite some 
Itching and are associated with high 
fever pam in the back and usually with 
a history of contagion 

Measles The papules are small and 
run together to form crescent shaped 
patches they are associated with mod 


erate fever swollen cervical glands 
coryza conjunctivitis and bronchitis 
There is often a history of contagion 
6 Tubercles Tubercles are large 
arcumsenbed solid elevations of the 
skin varying in size from a large pea to 
a Itazel nut They arc observed m the 
following conditions 



Fjg 16 — Papular syph loderm. 


Erylhei la Nodosum The tubercles 
are large and usually appear on the ex 
tremities They are redd sh purple in 
color and never suppurate and are often 
assoaated with mala se fever and rheu 
matic pains 

Erythema Mt llijorme TJie tubercles 
generally appear m conjunction with 
macules and papules They are flat and 
of a bright red or purple color appear 
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dry, brittle and loose The microscope 
re\eal the presence of tlie Tneho 
photon tonsurans 

Leprosy One fonn of Icprosv mam 
fests itself nitli tubercle formilion of 
a pnle red or jcllon color \s])ich under 



F g I^Favus 


goes slo\\ absorption or ulceration 
There is usually more or less anesthesia 
m the parts affected 

7 Wheals or Pomphi \\ heals 
are eiauesceiit eleiations of the skin 
generall} more or less round and often 
white m the center and pale red at the 
penpherj The\ excite considerable 
Itching The> are obsened in the fol 
lowing conditions 

Insect Biles The bites of certain in 
sects such as mosquitoes bees beach 
flies etc nny cause ulieals surrounded 
In areas of erythema and cause itching 
l/ri cai la The wheals appear in 
crops are of short duration and maj 


appear on any part of the body Thei 
excite intense itching 
AUcrg\ The urticarial lesions or 
wheals appear as a result of the m 
gestion of certain kinds of food or 
because of the introduction of a foreign 
protein into the body 
Angioneurotic Edema Tins is char 
actcrizcd by tlie appearance of e\anes 
cent wheals The deeper structures of 
the skill arc often minded causing hard 
raise<l areas that nny be painful 

Secondary lesions 
1 Crusts Crusts consist of dried 
exudations and may be red yellow 
brown Or green in color They are 
tmrked in the following diseases 
Cezetna The crusts are generally 
associated with pustules and \esicles 



F'g 20 — nea tonsurans 


the surrounding skin is red and thick 
ened and there is considerable itchng 
Seborrhea The crusts ot selxarrhca 
arc generally observed on the scalp 
itchmg IS absent or onlv slight and 
there are no evidences of inflammation 

10 
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Syphilis The crusts are thick, of a 
dark brown or green color and are often 
associated with ulcers which discharge 
freely The history and other evidences 
of s}philis will aid in the diagnosis 



r'le 21— Chronic squamous eczema 


Imfeliijo The crusts are thick and 
>cl o« appear stuck on and are asso 
cialcd ttith hlchs tv Inch appear in crops 
01 »j Tlic crusts generally appear 
on the scalp, ihcj are jelloiv, brittle, 
and aip shaped They arc tisuallj per 
orated In a hair and have a chaL- 
tcnstic musty odor 

riyo Tomtiram (ringtvonn of the 
soalp) In neglected cases the lesions 
may be associated with crusting It « 


usually observed m children The gra) 
ish scales, the dry, brittle, and broken 
hairs projecting through the crust, the 
alopecia, and the detection of Tneho 
phyton, the causal agent, are the diag 
nostic features 

2 Scales Scales are dry exfolia 
tions from the upper layers of the skin 
They are observed in the folloiung 
diseases 

Squamous Ecsema The scales are 
usually associated with papules, the 
underlying skin is red and thickened 
and there is often marked itching 

Seborrhea Sicca (dandruff) The 
scales are fine, flak) and greasy and the 
underlying skin shows no evidence of 
inflammation The sebaceous follicles 
are often dilated 


Fig 22— Psoriasis 

Psoriasis The sciles are dry, and are 
of a pearl) -white color, the) are asso- 
ciated with circumscribed sharph-d®* 
fined, ele\ated inflammatory patches, 
the extensor surfaces the elbows and 
knees, are especially involved There 
is little or no itching 
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Ichthyosis This atTection is either 
congenital or begins m carl) hfe The 
scales ire dr) and are especially marked 
on the extensor surfaces face trunk 
and abdomen Itching is absent and 
there is no eiidence of inflimmation 



Fig 2i— Ichthyoi s 


Syphilis The scales are dr) and are 
of a gra)ish color they are usuall) 
associated with papules and are espe 
cially marked on the palms and soles 
The histor) and other e\idences of 
S)'phil s will assist m the diagnosis 
Lupus ErytJ emaiosiis There are two 
types the disco d and the dissemimted 
The les ons are reddish and covered by 
gravish or brownish scales Upon the 
face they ha\e a butterfly distribution 
There is no itching (See p 153) 
Pilynasis Rosea The scales are found 
especially on the trunk and are asso 
c ated with small rose red macules There 
IS no itching The disease runs an acute 
course of a few weeks duration 

Tinea Tonsirans (rmg^^orm) The 
scales are dry and are few in num 
ber associated with circumscribed red 
patches which tend to disappear tn the 


center There is often marked itching 
Microscopic examination re\ eals tlie 
Trichophyton Tlie tinea tonsurans may 
imade the skm of various parts of the 
bod), the lesions produced vary some 
what with the affected location 

3 Ulcers Many diseases are char 
actenzed b) the formation of ulcers 
either single or multiple small or large 
which ma) effect an) part of the body 
Tuberculous ulcers These ma) occur 
primanl) in the skm or the) may break 
through the skm because of tuberculous 
bone affection or tuberculous glands 



P’s 2A — Lupus erythematosus d ssem natus 


Diabetic ulcers These occur gen 
erally upon the toes or feet and ma) be a 
forerunner of gangrene of these parts 
Chancroids Chancroids usually cause 
ulceration of the genitals 
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Gramilosa higmmhs' This condition 
causes large ulcerations m the inguinal 
regions 

Anthrax (malignant pustule): Tliis 
starts as an inflammatorj* papule wliich 
soon becomes edematous, ruptures and 



'• x 

« A 


is soft. The history and other evidences 
of syphilis ivill aid in the diagnosis. 

Epithelioma: This appears late in life, 
seldom before 45. There is usually a 
single center of ulceration, the ulcer 
being irregular in shape uith thickened 
and infiltrated edges. The secretion is 
scanty and bloody. Tlie progress is 
sonicuhat slow, and in advanced cases 
there is often pain, and involvement of 
neighboring lymph glands. 

Lupus Vulgaris- This generally ap- 
pears in early life; there are often sev- 
eral centers of ulceration. The ulcers 
are usually superficial ; the edges are not 


rijr 25— PccoiKlaf) sjptjjhs 

fonus a <lecp di<lurging ulcer. The 
regional lyntpli glands liccoine swollen 
It i> accon,,«„ic,l by high fever ami 
severe vjsteniic iinnifcstatiouv 

Chmdcrs (hm, cr|.iinin, nwljciis) : 
11, H „ a„ 

11,0 Inc, II.,. Tl,c Ain 

stall' O' .nn i,ina,„„mory „ 

ic'.clc M tl,c Mic „t i„fret,o,i; it rapiillv 
"“I'llar, la.M.ilar n„.l ulcerate; 
■Nuinerm,, etilaneu,,, „„j 

sloiiKluuj; aud iilceralinn au.i eaiin, a 
purulent discharge 

SyfhU,: The iileera are ,]e,-p .i,„l 
lute a r,mcl,c,l.„„t apiKcirauee; thee 

m^olteuuuuhe the t„, ratal e,t„,d 

fM loinful and ||,c 
-nT-tlce, ceatrie nhlch they pe„,„e^ 


K-.., \ ,5* 


26 — Gumma of forehead (rhJla<Ieli'Iiia 
General Hospital.) 

thickened and the progress is e-xtrcnicl) 
slow. Tile lx>ncs .are never involved and 
there isviry little secrilloii. Soft i>apulf* 
often ile\cIo|i in the cicatrix, whith h 
firm and contr.vctr<l. 
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Tularemia This is caused bj infcc 
tion with bacterium tufarense trans 
mitted b) iidcctcd rabbits or other 
rodents In the iiiccntiic t>/x; piincherl 
out ulcers form at the Mtc of mocnhtion 
t e the face fingers or hands Tlie 
regional Ijanph glands become swollen 
and inflamed and ma> suppurate It 



Tig 27—Ep tliel oma 


IS accompanied b) fe^er whch ma\ 
last for weeks or months \ positne 
agglutination test in dilutions of I to 20 
up to 1 to 6'’0 is diagnostic 

I aztj In the tertiarj stage painless 
granulomatous ulcers covered b> a >el 
lowjsh crust im) occur on the exlremi 
ties The bonj structures maj become 
involved The skin and bone lesions of 
jaws often resemble those of tertiary 
syphilis {Gangosa) 

Tropical Ulcers (Tropical Phage- 
dena) These occur most often upon 
the lower extremities The ulcers are 
flat rounded and maj be covered by 
thick dirtj crusts or bj white pseudo- 
membranes They are common among 
the barefooted nations of tropical cli 


mates and occur during the damp sea 
son of the > ear 

Oriental Sore (Delhi Sore) This is 
caused b> the Lcishmnmn iropica and is 
fairlj common iti Sjria It occurs first 
as a papule which maj later ulcerate 
and cause a scar (Scr p 1070) 

Lctshmamasts Americana (Forest 
\atts) Tlie lesions which at first are 
papular soon ulcerate Thej occur on 
the exposed parts of the bodj and at 
tunes on the mucous membranes of the 
no e and pharjnx The ulcers have 
si fvlitlv raised and in lurafed borders and 
arc shghtlj tender The surrounding tis 
sue lb somewhat mflnmed The regional 
Ijmph glands maj be somewhat enlarged 
an<l tender occasional!) they mav suo 
piirate (Sef p 1070) 



Fig 28 — Yaws 

(PI ladelph a General Hosp tal ) 


fungous Infections Ulcerations also 
occur in various fungous infeclions such 
as actinomycosis mycetoma or madura 
foot (See p 1093) 

Simple Ulcers These maj result from 
trauma the application of caustics or the 
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action of intense heat or cold Ulcers are 
frequently observed on the legs of the 
aged m association with local nutn 
tional defects and varicose veins Simple 
ulcers may be recognized by the his- 
tory, their location, the appearance of 
the lesions, and the absence of other 
s> mptoms 

Perforating Ulcer of the Foot This 
term is applied to a deep seated ulcer 
appearing on the sole of the foot, it is 
most frequcntl> observed in locomotor 
ataxia It usuallj begins as a corn m the 
neighborhood of the great toe, and is 
generall) associated with anesthesia of 
the sole of the foot Ulcers may also oc 
cur in the ankles above the external 
maleolus 

Deettbtltis Ulcers This term is ap- 
plied to bedsores which occur m pa 
tients who are obliged to remain in one 
position for a prolonged period par 
ticularly so in patients who are asthenic 
or are suffering from grave cerebral or 
spinal lesions Bedsores are generally 
observed on parts which are subject to 
pressure, as the sacrum buttocks calves 
and heels and are preceded by ery 
thema and vesication 

III. Scare 

Scars on the skm are usually the result 
of trauma, cither recent or old Scars 
upon the head and face ma) be there 
ns the result of a surgical operation or of 
•m accidental injurj Scars on the lips 
niaj appear as the result of a chancre 
injiirv, or following surgical inter- 
vention Scars on the face other than 
tho.c caused by a surgical operation or 
Iraunia, may the result of acne, small- 
poT. lupus sjphihs or ulcers Scars 
ui)on the arms and legs maj be a result 
of trauma, or a surgical operation, pm 
point scars over the arms. legs and thighs 


may follow the use of a hypodermic 
needle, an important evidence of drug 
addiction 

IV, Temperature* 

The temperature of the skm is usual!) 
m keeping with the internal tempera 
ture of the bodj , or with the tempera 
ture of an object kept close to it, thus 
a hot-water bag applied to the skm will 
causea local increase in temperature over 
the part in contact with it, while an ice 
bag will reduce the temperature of the 
part with which it comes in contact 
General coldness of the skm is usualh 
caused by poor capillary circulation as 
a result of chills and often immediatcl) 
before death It may also occur m some 
febrile diseases when there is vveak-ness 
or failure of the heart 
Local coldness of the surface ma> 
caused by vasomotor spasms, obstruction 
of the circulation in localized areas, b) 
venous or arterial thrombosis and also 
by exposure to cold 

General abnormal heat of the surface 
IS m evidence m almost all febrile dis 
eases There are however, some febrile 
diseases in which the surface of the bod) 

IS cold and clammy 

V. Edemat 

By edema is meant an accumulation of 
serum in the cellular tissue 

Edema of the skin is recognized bv 
inspection and palpation On inspection 
the edematous part is swollen, the skm 
covering it, having lost its natural color, 
appears pale tense and shining Palp^^ 
tton will elicit loss of elasticit) of dm 
affected part, and reveal pitting on pr^ 
sure 


•For fuller (J scuas, on See Peter pp 47toi^ 

« Sm p gg and jnd^ 
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Technic Firm pressure is made o\er 
a portion of the etlematous part with the 
index finger when the finger is re- 
inoied the impression still remains 
Edcmi is caused b} a disturbance of 
the balance between the amount of fluid 
exuding from the capillaries and the 
amount taken upb> the Ijmphatics 



Varieties Edema may be tyenfra/ or 
local General edema or a lasarta is 
caused by venous stasis altered condi 
tions of the blood as m anem a or hy 
dremia inflammation stasis or obstnic 
tion circulatory and card ac and renal 
decompensation It ma} also be due to 
starvat on particularly to sodium chlo 
ride and protem deficiency (hypopro 
teinemia) 


isi 

Local Edema This is usually most 
marked over those portions of the body 
where the skin is loosely attached It 
usually results from obstruction of the 
return circulation of a part thereby 
causing venous stasis with the resulting 
transudate The commonest causes are 
heart failure and nephrosis If edema is 
of cardiac origin the first evidence of it 
will be noted m the ankles usually the 
patient will state that on arising m the 
morning the ankles are not sw ollen but 
in the evening or even late in the after 
noon the ankles and often the legs be 
come edematous The amount of edema 
IS usually directly proportionate to the 
weakness of the nght ventricle Edema 
due to renal diseases is first manifested 
ns swelling of the lower eyelids most 
noted in the morning on arising and 
often disappeanng towards the end of 
the day As the kidneys become more 
incompetent tlie edema wall be general 
ized Edema due to hepatic origin is usu 
ally first percept ble in the abdomen and 
that due to anem a is noted on the de 
pendent parts of the body Advanced 
cases of edema no matter from what 
etiologic factor present the same physical 
signs namely swelling and p tting on 
pressure Edema due to lymphatic ob 
struction is usually firmer and does 
not pit on pressure as readily as that 
caused by venous obstruction 

Edema Due to Lymphatic Obstruc 
tion Elephantias s Hodgkin s disease 
myxedema and edema of nervous and 
anaphylactic origin t e angioneurotic 
edema are due to ly mphatic obstruction 
and do not p t on pressure 

Emphysema of the Skin This con 
dition IS caused by the entrance of gas 
or air into the cellular tissue The skin 
usually appears pale is d stended and 
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yields to pressure though it does not pit 
Palpation im11 elicit a creptitation or 
crackling sound and percussion o\er tliat 
pirt will jield a somewhat timpanilii. 
note Subcutaneous emplnseim nnv be 
caused b> the invasion of air producing 
microorganisms or it maj occur as a 
result of rupture of the lung larynx or 
trachea It maj also be causwl by rup 
ture of the esophagus stomach and intes 
tines or ba a stab wound penetrating the 
lungs Subcutaneous emphysema has 
often been caused by faulty technic 
when inducing artificial pneumothorax or 
pneumoperitoneum 

VI Aloistiire of the Skini^ 

The skill under normal conditions has 
t certain degree of moisture which is not 
wdily recognized by the unaided eye 
This lends it a definite lustre and soft 
ness 

A skin that is abnomially dry, soon 
becomes hard brittle and scaling as is 
noted m ichthjosis 

Hyperhidrosis or Hypendrosis 
(cxccssue srrertmg) Pathologicallj 
pmpinilioTi IS increased in Rheumatic 
leier, nnlanal fescr relapsing feaer, 
septic feaers pneunioiiia (at crisis) ' 
pulmoiiarj tuberculosis ("night 


sweats”), Graaes’ disease, migraine, 
neuralgia (unilateral sweating), also 
by certain drugs (opium pilocarpine 
alcohol), and by hot drinks local 
sweating of hands ajid feet is seen n 
hysteria neurasthenia %agotonia fright 
or other emotions m ner%ous irritabiiit) 
andinexophthalmicgoiter(SEE p 779) 
Anidrosis or Anhidrosis A de- 
ficiency of sweat may be found in cases 
where an excess of fluid has been with 
drawn from the body, as in profuse 
diarrhea polyniria continuous \omt 
ing severe hemorriiage diabetes m 
sipidtis myxedema general anasarca 
continued high temperature and m ich 
thyosis (See p 59 and Fig 23 p H7) 
Perspiration may also be altered m 
color and odor 

Bromidrosis This is characterized 
by fetid sweat 

Chronudrosis Colored sweat blue 
brown yellow or at times red is seen 
m hysteria and m those working in ani 
line dyes Yellow sweat is usually due 
to bile pigment and is seen m jaundice 
Uridrosis This is perspiration which 
has a urinous odor eaaporation will re 
veal white scales or crystals (uremic 
frost) of urmarj solids This is often 
found m uremia 


Tile Mucoi 

The mucous mcmlirimcs pirticuhrh 
oI the mouth nose uml mes because o 
their eisj accctsibihlj arc readily stud 

Color 

anemii 

Thisocairi 
'■’“"'Mor Mcism and dunn. 
»ev ere hcmorrlugcs ^ 

‘St* p so 


Meniliraiics 

Alternate Blanching and Flush 
This often accompanies aortic 
i^jurgitation and aneurism 
Cyanosis This is usually caused b' 
asphy-xiation gis poisoning strangul^i 
lion and poor circulation due as a ruk 
to venous stasis or ileficient oxygenation 
Hyperemia (excessive redness) 

1 Of the Eyes may be caused by 
(o) Local irritation of the conjunctiva 
(fr) foreign body in the eye, (c) ul«f« 
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(d) am other inflammatory condition of 
the eyeball and us structure, and (tf) 
poly c\ themn 

2 Of the Buccal Afucous Mem- 
brane by: (fl) Decayed teeth, (6) sto- 
matitis, (f) traumatism of any kind, 
(d) scuny, acute leukemia, etc (See 
p 190) 

3 Of the Nasal Mucosa by: (o) 
Ulceration of the nose , (b) rhinitis , (c) 
am inflammatory condition of the nasal 
mucosa 

Jaundice This is seen in conditions 
that likewise affect the skin Often, how- 
e\er, in siphihs lobar pneumonia and 
other febrile diseases jaundice of the 
conjunctuac will be noted while the skin 
remains clear, per contra certain toxic 
conditions may ciuse jaundice of the 
skill while the conjunctuae escape 

Moisture 

Excessive Moisture of the Con- 
junctiva Tius occurs as a result of local 
irritation or occlusion of the lachrymal 
ducts 

Excessive Moisture of the Mouth 
This occurs m stomotitis, following the 
ingestion of irritating foods or drugs like 
pifocarpinc, in irritation of thepneumo 
gastric ner\e, in certain nervous dis 
eases, m children during teething, and 
on sveirtg^ appeOCTirg' Ajoif o«t 
smelling pleasant odors or during sex- 
ual intercourse 

Excessive Moisture of the Nasal 
Mucous Membranes This is seen in 
corvza nasal irritation ozena nasal 
diphtheria, vasomotor ataxia and nasal 
obstruction hay fever and other allergic 
states 

Dryness of the Mucous Mem- 
brane This IS seen in fevers severe 
diarrhea chronic gastritis and some dis 
eases of the liver It is often also noted 


during excitement, shock and severe 
prostration or m excessive thirst and 
fatigue 

Rashes 

Mouth Rashes llitse are caused by 
stomatitis m any fonu » c , acute ca- 
tarrlial aphthosis, ulcerative, parasitic, 
mycotic (thrush) gangrenous, and by 
secondary and tertiary syphilis, mer- 
curial and corrosiv e poisons , by foot and 
mouth dis&isc diphtheria , Vincent’s an 
gina, herpes zoster, pellagra, influenza 
acute leukemia, smallpox, chickenpox, 
tuberculosis, measles, scarlet fever, and 
drugs 

Herpes Thc«!e are seen on the lips m 
ty phoid fev er meningitis pneumonia , 
Kophk’s spots are seen m (he prodromal 
stage of measles Mucous patches appear 
on the lips and m the mouth m second 
ary sy'phihs other lesions that mav 
affect the lips are tuberculous ulcers, 
cheilitis chancre, cancer and epitheli 
oma and accidental injuries 
Petechiae Peiechiae upon the mu 
cous membranes of the mouth are found 
in scurvy purpura hemorrhagica, acute 
leukemia hemophilia pernicious anemia, 
splenic anemia, bacterial endocarditis, 
trauma and hereditary telangiectasis 
Pigmented Spots Pigmented spots 

disease, ai^na and other heavy metal 
poisonings 

Apigmented or IVhite Areas In 
the mouth these may be caused by leuko 
plakia, lichen planus electrogalvaiuc le 
sions caused by artificial dental plates 
mucous patches and corrosive poisons 
Lupus Erythematosis Disseminata 
This IS a constitutional disease of uii 
known origin m vvhicli lesions resem 
blmg the discoid ty pe of lupus erythema 
tosis may appear upon the face and body 
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It IS commoner among j oting females than 
males and is uncommon in the negro 
Symptoms Physical Signs and 
Laboratory Data (a) Fever Thetem 
perature is irregular long continued and 
IS marked b> remissions (&) Arthralgia 
Pam m \anous joints which at times is 
associated with swelling and fluctuation 
(poljarthritis) is common (c) Poljsero 
citis Pleural pericardial and at times 
peritoneal effusions occur m advanced 
cases (rf) Rash The skin lesions usu 
allj are most prominent upon the ex 
posed portions of the bod> » c the face 
(bridge of the nose cheeks chm upper 
lip and forehead) the exposed portion 
of the chest the hands particularly the 
ends of the fingers and the thenar and 
h>pothenar eminences It may also oc 
cur upon other parts of the body At 
times the rash may be absent or nondis 
cernil le The lesions consist of ety 
thematous slightly raised patches of 
var>tng size and shape covered with 
brownish or gra>ish fine scales occa 
sionnllj there are telangiectatic areas m 
termtngle<l w ith these lesions Upon the 
face the lesions assume a butterfly sliape 
The mucous membrane of the mouth 
ma) also become invaded by reddish 
macules which later form small ulcers 
(c) Leukopenia The white cell count 
irav range from 3000 to 6000 there is 
also a secondary anemia and a low platelet 
count (/) Hematuria Red blood cells 
are nearl> alwavs present m the urine 
ilbummuria is moderate The complica 
tions vary there may be purpura van 
ous V asciilar changes as v\ ell as penphenl 
nerve changes 

E^thema Induratum (Bazin s Dis 
ease) This occurs ns a red or violet 
pmduall) turning brown discoloration 
o the skin ,n which develop small nod 
Ulcs that may ulcerate and leave de 


pressed lesions covered with a serous 
exudate These lesions are bilateral and 
develop chiefly upon calves of legs 
though face trunk and arms may be in 
volved It IS caused by tubercle bacill 
Erythema Arthnticum Epidemi 
cum (Haverhill Fever) This is a fe 
brile arthralgic disease charactenzed b 
an abrupt onset with chills fever malaise 
vomiting headache poly arthntis and the 
appearance chiefly upon the ankles and 
wnsts of a rubelliform or morbilliform 
rash which tends to become hemorrhag c 
The temperature curve is marked b\ a 
sudden rise which may last from two to 
fiv e day s followed by a remission in w hich 
there is comparativ e freedom from symp- 
toms after a few days fever and other 
symptoms recur This disease is caused 
by the Haverhilla mulUjorims which nuv 
be recovered from the blood and affected 
joints of the patient The disease usuallv 
occurs in epidemics Those in Chester 
Pa and Haverhill Mass were traced 
to infected raw milk Sporadic case' 
though rare were traced to rat bites 

Book’s Sarcoid (Cutaneous) Thi 
IS charactenzed by the formation upor’ 
the face and upper part of the bod\ of 
symmetrically arranged lesions which 
are deep reddish brown firm noduks 
varying m size from a pinhead to a vval 
nut The small nodules occur in group' 
in the patches of hardened skin especialb 
about the lower lids and chin thev do 
not suppurate 

Daner Roussy Sarcoid This differs 
from Boeks sarcoid in thvt the lesion 
are located beneath the skin the sk n is 
thicker and the nodules are larger aul 
have a predilection for the trunk and but 
locks However the lesions mav occur 
about the cars nose and cheeks Thev 
areofa purplish red color Bofhvarietie' 
occur in the middle aged 
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Infraclavicular Region 

Right Lett 

Very loud, or increased >ocal resonance be Quite loud near the sternal end, of moderate 
cause of tlie larger caliber of the right bronchus intensity over the remaining region. The left 

more numerous broncliioles and closer prox bronchus is deep seated 
imity of the trachea to the right lung 


Mammary Kegion 

Right Lett 

Weak because of the pectoral muscles and Weak because of the pectoral muscles and 
mammary gland. mammary gland 


Inframammary Region 

Right Left 

Absent except in its uppermost portion or Absent except m its upper portion above the 
immediately above the hver stomach 


Suprasternal Region 

Very distinct because of the underl>mg trachea and the resilience of the sternum 


Infrasternal Region 

No resonance because of absence of lung tissue 


Supraspinous Region 

Right Left 

Very loud Not quite so loud as on the nglit side 


Spinous Region 

Right Left 

Weak because of the scapula Weak because of the scapula. 


Interspinous Region 


Right 

Very distinct particularly i 
the fifth dorsal spine 

Right 

Weak 


Very distinct particularly between the fourth 
and sixth dorsal spines 


Infraspinous Region 


Left 

Weak 


The supraaxillary regions of both 
sides present distinct vocal resonance 
In the infraaxillary regions vocal 
resonance is weaker than in the upper 
regions 

Spine* Vocal resonance is very loud 
over the seventh cervical vertebra, the 
intensity of the resonance becomes 
weaker as the spine is descended, no 


resonance is perceived below the fifth 
dorsal spine except in pathological con 
ditions (See DEspme’s sign, p 335) 

Pathologic Varialiona of 
Vocal Resonance 

Because of certain pathological con 
dttions the vocal resonance may become 
(I) Increased, (II) diminished, (III) 
absent, (IV) altered 
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I Increased vocal resonance may 
be due to 

(o) Any condition that will set more 
air in vibration 

(b) Any condition that will transmit 
the vibrating air uith greater intensity 

(c) A combination of (a) and (b) 

Increased vocal resonance is tlierefore 

found in 

1 Consolidation of the Jung (the 
larger the consolidation the more m 
tense the resonance) 

2 Infiltration of the lung 

3 V superficial lung cavity contain 
ing air and in direct communication 
'\ith a bronchus 

4 Compensator) emphysema 

5 Pleural adhesions 

6 \ tumor or gland l>mg between 
a large bronchus and the chest wall 

7 Partially compressed lung 

^ Bronchiectasis 

9 Adhesne bands stretching from a 
bronchus to the chest wall though the 
chest be filled with an effusion Tlic 
adhesions act on the same principle is 
a telephone wire 

II Diminished vocal resonance 
mi) be caused by (a) Conditions that 
fail to triiismil the entire vibratory con 
vinince, (ft) lomlitions that fad to pro 
duce normal Mbrations and (r) i com 
binition of (a) iinl (ft) 

nmimislied %ocal resonance is found 
m tilt following pitiiological conditions 

1 liiicktncd pleura and thickened 
clicst wall 

2 Snuill pitural dliisions 

I Oironic cmph)scma. 

4 I-ir)ngcil stenosis (jiartial) 

5 1 dcnvi of the glottis (partial) 

6 Tumor l)ing Ixrtwccn the hmg and 
the cl cst will 

7 Ulciu „[ tl,e („n,|cralc <lc 
grec) and of the chest wall 


III Absence of vocal resonance 
may be caused by conditions which fail 
entirely to transmit resonance, or which 
so compress the lung and bronchi as to 
hinder the production of resonance and 
also in conditions where it is ph)sicaliy 
impossible to create resonance Absence 
of vocal resonince is found in 

1 Large pleural effusions (serum 
pus, blood or air) 

2 Massive pneumonia 

3 Edema of the lungs 

4 Deaf mutes 

5 Paralysis of the vocal cords 

6 Absence of lung structure (evis 
ceration diaphragmatic hernia eventra 
tion) 

IV Altered vocal resonance is 
caused by patlio’ogical conditions in the 
lung which influence the vocal resonance 
as follows 

Bronchophony ('chcst%otce ) This 
IS the sound of the voice as heard bv 
the listening ear when applied over a 
normal bronchus during phonation It 
is a ver) loud indistinct humming sound 
which seems to form under the ex 
aimners ear, the m ensity often being 
so great as to vnno) the eardrum Bron 
chophoii) IS nonnall) heard over the 
trachea and the large bronchi during 
speech During an examination it ma) 
be elicited by liaving the patient repeat 
one I to three one one one, ninety nine 
ninety nine, ninety nine or mv number 
of words while the examiner listens 
with the stellioscopc To avoid error 
the patient should alwa)s turn bis face 
awi) from the car of the examiner 
1*1111011^10111) bronchophon) is foun 1 
over 

I Consolidation of the lungs (<ccond 
stage of foliar pneumonia) , Large firm 
latclics of broncbopitcumoniv, tutiercu 
far consolidations, retracted and com 
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pressed lung above a pleural effusion 
aneurism or some other rapidly (orm 
mg tumor winch causes lung compres 
Sion 

2 A cavity adjacent to or sur 
rounded by, solid tissue or lung con 
soUdation 



Pig 12— Starting po nt for ausculut ng 
DEspnes sgn 


3 Bronchiectasis (dilated bronchus) 
when superficially situated and empty 

4 Senile emphysema (rare) 

IVAispered Voice Normally ihts 

pered votce is transmitted only over the 
large bronchi the trachea over the spine 
of the seventh cervical vertebra with 
lesser intensity over the second nght 
interspace near the sternum and in 
both interscapular regions opposite the 
spine of the scapula the latter being 
points of vantage for reaching a bron 
chus The whispered voice is not trans 
muted over uncomplicated vesicular lung 
structure Transmission of the whis 
pered voice over vesicular structure m 
dicates infiltration partial consolidation 
or distention of the lung and is heard 
over small tuberculous or bronchopneu 


monic consolidations, it is also a sign 
of compensatory emphysema 

DEspmes sign is the transmission 
of whispered voice over the spines of 
the spinal vertebrae In the normal aduli 
when auscultating over the spinous pro 
cesses it is found Uiat the normal voice 
IS not transmitted below the bifurcation 
of the traclica fourth or fifth dorsal 
spines and m >oung children below the 
seventh dorsal vertebra 

To elicit D Espine s sign the patient 
IS instructed to whisper one i lo three 
continuously while the examiner aus 
culates over the spines of the vertebrae 
\uscuItation is begun over the spme 
of the seventh cervical ver ebra and is 
continued downward over the spme of 
each succeeding dorsal vertebra until the 
whispered voice ceases to be audible 

Pathologically the whispered voice 
may be heard as low as the seventh or 
eighth dorsal spines and m rare cases 
as low as the ninth dorsal spme The 
presence of a positive DEspmes sign 
IS often an indication of peribronchial 
tuberculosis thickening of the hih cen 
tral pneumonia tumor or some other 
solid substance lying between a bron 
clius and the spinal column In pul 
monary tuberculosis the whispered voice 
IS transmitted to a lower spmal level 
than m health 

Pectoriloquy (chest speech) This 
IS the transmission of articulate speecli 
It differs from bronchophony m that the 
latter signifies only exaggerated sound 
while pectoriloquy stands for the trans 
mission of words and syllables It often 
gives the listener the impression that 
the words are being whispered directly 
into his ear Pectoriloquy may be spoken 
or tvluspercd whispered pectonlquy is 
of greater diagnostic value and more 
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readily distinguishable, for spoken pec- 
toriloquy may often be confused with 
bronchophony 

Whispered pectoriloquy is brought 
out by having the patient whisper one^ 
two-three, etc , at which time his mouth 
should be turned away from the ex- 
aminer’s ear If a binaural stethoscope 
IS used, care should be taken not to 
allow the rubber tubing to rest upon any 
portion of the patient’s chest The van 
ous parts under examination should be 
carefully compared 

Normally pectoriloquy is heard only 
o\er the trachea; pathologically it is 
heard o\ er a superficial cavity communi 
eating with a bronchus, less frequently, 
over dense consolidations surrounding 
large bronchus and an open circum- 
scribed pneumothorax freely communi- 
eating with a bronchus, and, at times 
also, over a compressed lung above a 
pleural effusion, or over die upper por 
lion of a bronchus when the lower por 
tion IS compressed by a tumor 
Bgophony: This is a peculiar nasal 
sound, frcTiuemly compared to the bleat- 
ing of a goat It may be heard over 
consolidated or partiall> compressed 

Resume: 

Normal vocal resonance. heard 

Increased socal resonance “ 


Diminished socal rc«nanc«. 
Absent soca] resonance 
Bronclwplionj 
I’cctonkxjuy (whi^perol) 
Dcopliony 


Amfhonc voice sound. 


lung when the subject speaks m a natu 
ral voice This sign may be elicited over 
the upper layer of a pleuritic effusion, 
immediately below the line of percus 
Sion dullness, and over the fluid level 
of a cavity half filled with secretion, at 
times also, where a pleural effusion over- 
lies a pulmonary consolidation The ab 
sence of this sign does not exclude 
pleural effusion, nor does its presence 
necessarily indicate this condition 

Amphoric Voice Sound: This con 
sists of a metallic, ringing, articulate 
voice sound, resembling the echo pro- 
duced by speaking into a jar It is 
heard over a large communicating cavitj 
with tense walls, also over an open 
pneumothorax- 

Baccclh's Sign (amphoric pectonlo- 
quy) This sign is not trustworthy, and 
therefore, is of no especial value Baccelh 
claims that the whispered voice cannot 
be transmitted through a purulent effu- 
sion, but iliat It may be heard over a 
serous effusion It is quite true that 
the whispered voice cannot be heard 
through a purulent effusion, but ncitlicf 
may it alwa>s be heard through an 
uncomplicated serous effusion 


Over uncomplicated lunj 

Over in6Itraiion of Uie lungs small consoli 
dations adhesive bands stretching from a 
bronchus to the chest wall 

Over thickened pleura, small effusions, 
chronic empliyscma. 

Over pleural effusions collapse of the lung 
nvassive pneumonia. 

Over consolidation of the lung, bronchiec- 
tasis 

Over a cavity, consolidation ovcrI>ing a cav 
*ty of bronchus bronchiectasis. 

Over compressed lung at upper level of 
I^cural effusion, and aliove the fluid in a 
cavity 

Over a cavity with tense wall*. 
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Plitcgaplioiiia 

Artificiil %o<nI resonance ts a proce- 
dure advocated by Sclicrwald, and is 
advantageously employed m dealing vmUi 
deaf mutes, or with those uho are suf- 
fering from aphonia It will also prove 
useful for those who have just suffered a 
severe pulmonary hemorrhage or have 
vocal cord uivolvemcnt, so that it is un- 
desirable for them to speak, and m 
unconscious patients 


I Rales or rhonchi 

II Friction sounds 

III Metallic tinkling or falling drop 
sounds 

IV Hippocratic succussion splash 

V Water-whistle, or lung fistula 
sound 

VI Veiled puff 

VII Posttusswe suction 
Vni Cough 

IX Intermediate unclassified sounds 





Fig 13 — Moist rales large and small 


Technic. The patient keeps his 
fnoiith shut whi/e an assistant genlfy 
taps upon the thyroid cartilage the ex- 
aminer meanivhde listening to the lungs 
With sufficient practice this niethod will 
yield fairly accurate results, particularly 
in those deaf mutes in whom the thyroid 
cartilage can be repeatedly and foraWy 
percussed 

Adventitious Sounds 
These sounds should not be heard 
over the normal chest The presence of 
any of these is an indication of some 
pathologic condition of the lungs, bronchi 
or pleurae They include 


Before the character of an adventi 
tious sound can be determined it is neces 
sary to exclude those extraneous noises 
which may be produced upon the sur- 
face of tJie body by muscular contrac- 
tions involuntary twichings, hair crack 
fing or bone crepitation 

Pour important points to be borne 
in mmd by the examiner are 

1 To have the stethoscope properly 
adjusted so as to exclude external 
sounds 

2 Either to soften or to moisten the 
coarse liair upon the chest so as to pre- 
vent it from crackling 
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3 To have the chest muscles thor- 
oughly relaxed so as to prevent muscu 
lar sounds from being audible 

4 To instruct the patient to keep his 
shoulder joints immobile, so as to pre 
vent bone crepitation 

/. Rales or Rhonchi 
Rales are adventitious sounds heard 
during respiration . tiiey are produced as 
the result of some morbid state of tlie 


into the respiratory tract, it will hinder 
the free entrance and exit of air, so tliat 
tile respiratory air is forced through the 
accumulated secretion thus creating bub- 
ble these bubbles are named vwist rales 
Another condition may exist in which 
the bronchial mucous membrane becomes 
engorged, the caliber of the bronchi is 
reduced and becomes irregular, either 
because of the swelling of the mucous 
membrane or on account of adherent 



respiratory apparatus. thc> may be m 
mcrous or l„ge and small, mm; 

or ^““"'2' "“''-■“'B "hBIlin, 
or squeaking sounds and may Im |,ra, 
during iiispiriiion and cspiralion 
Normally, m t|,j respiratory sistcir 

.■.cr. IS secreted JUS. enouglf 

u dcrm.lo consistetic, to permit proiH: 
lubrication The tirious bronchi me o 

sln'i 1 "" '“''“h' 

stnictiire, imssess a deCmie elasticity 

lliesc conditions arc responsible for llit 
production ol definite sounds duniig res 
P'rrtion , r, tlie • nontul respim.ot, 
nuimnir ^ 

H. 1$ a result oi certain inorbj J con 
d>«.cns too much secretion is thro«„ 


viscid secretion The respiratory air 
being forced through a narrowed or dis 
torlcd \cssel produces abnormal wins 
tiing or gnmting sounds these sounds 
because of their dry quality are termed 
dry rales 

Rales are classified as large and small 
and inotst and dry The^ may be in^pira 
tory.cxpiratorj or both Theironginnuj 
be laryngeal, bronchial vesicular or 
cax emous 

Large and Small Kales A rale i> 
spoken of as lieiiig large or small de- 
pending u} on the calificr of the structure 
from which it takes its ongin If d 
originates m the trachea, the larjnx a 
large bronchus or a cavit,>, it is a large 
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rale. If It originates m the small bronchi 
or the vesicular structures, it is a small 
rale. It is quite evident that large bub 
bles can be produced oiil>' in a large 
tube, while small bubbles occur m smaller 
tubes, therefore, the size of the rale 
depends upon the size of tlie tube 

Moist and Dry Rales* Rales are 
also classified as iiiout or dry according 
to the impression tlicy convey to the 
ear 

Moist rales usually resemble llie 
>ound produced by agitating soopsads 
or by \ ichy water, or the bursting of 
bubbles which rise to the surface of 
water just beginning to boil Moist rales 
are spoken of as gurgling , bubbling 
(large or small) and subcrepitant, 
tliesc are caused by -i superabundance 
of secretion respectively in a conimuni 
eating cavitv, the bronchi, bronchioles 
and vesicles 

1 Gurgling Riles, Gurgles or 
"Death Rattle": These are the largest 
and lowest pitche<l rales ever audible, 
and are often heard several yards away 
from the patient by the unaided, and 
even by the untrained ear As the name 
indicates, they are large gurgles, caused 
by the accumulation of mucous secretion 
in the trachea The air, being forcibly 
driven through it both during inspiration 
and expiration, produces this succession 
of rattles They usually occur in edema 
of the lungs and in terminal conditions 

2 Cavernous and Amphoric Rales: 
These are gurgling sounds having a 
hollow metallic quality , they are heard 
over large pulmonary cavities commura- 
cating with a bronchus To produce 
these rales, the follow-ing conditions 
must be present (o) The cavity must 
be large , (6) it must be about half filled 
with liquid secretion, the remaining part 
containing air; (c) the bronchus lead- 


ing to the cavity must be unobstructed 
and reach below the level of the fluid 
TTiese rales are heard both during 
mspiration and expiration, and are 
readily excited by coughing 
3 Bronchiectatic Rales: These 
rales closely resemble tlie cavernous 
variety, but somewhat lack their metal- 



Fig IS^Cavernous and amphoric rales 


be quality and also create an impression 
of distance Tliey disappear after a 
severe paroxysm of coughing if a large 
quantity of fluid is coincidentally ex 
pectorated These rales are heard over 
bronchiectatic cavities containing a large 
amount of accumulated secretion 

4 Large Mucous Riles: These are 
loud, low-pitched, and of a bubbling 
character , tliey are heard over the course 
of large bronchi and indicate free fluid 
m these tubes, and are heard most fre- 
quently in chrome bronchitis 

5 Medium-sized Bubbling or Sub- 
mucous J?a/es.* These rales are of a 
higher pitch and are more numerous than 
the large mucous rales , they are also 
heard over a large area, thus indicating 
involvement of a greater number of tubes 
of smaller caliber These rales may be 
heard m the interscapular and supra- 
mammary regions, and may indicate the 
following conditions. 

(a) A deep-seated bronchitis with mu 
coserous or purulent secretion 

(b) Pulmonary edema, the fluid hav- 
ing reached the level of the bronchi 
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(c) Pulmonary hemorrhage extend 
ing into the bronchi 

W Inspiration of fluid into the lunir 
from immersion in water during anes 
thesia m operations upon the throat or 
other accidents they are usually heard 
during inspiration 

Rales These are the smallest of the 


have been previously glued together by 
a viscid substance Mucous click is 
brought out more distinctly by cough 
ing and is frequently an early sign of 
incipient tuberculosis 
Subcrepitant rales are heard in (a) 
Incipient pulmonary tuberculosis apex. 
(,b) Bronchopneumon a found m many 
areas (c) Lobar pneumonia first and 


Rales 



moist rales and arc produced m the 
cst bronchioles md the ncsicIcs tl 
a p«ul.ar quality resembling 
burst,, of tiny bubbles or ,I c «n 
Koduecd b> eoapy uatcr after agitat, 
Thcec rales arc usuill^ heard over 
filmed ves.culir lung structure at i 
end of nupr-u.on Mxuous duk is 
vanet) of sul^crcp tant rale ,t oca 
resembling the sound produc 

by tic separation of two fingers wh, 


third stages also adjacent to the con 
solidatcd area in the second stage (rale 
redux) (rf) Pulmonary and h>i ostatic 

congestion m the intcrscapular reg on 
and at the base, (e) \ftcr liemorrl age 
at the seat of bleeding 

Jl e rale redux or creptt redux of tl c 
older writers is practically a stibcrcpi 
tant rale. It is as above indicated found 
III tl c third stage of lobar pneumonia 
an I over healthy lung tissue bordering 
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the consolidated area during the second smallest dry rales (crepuant) and are 
stage, and is probably caused by the caused by separation of Uie vesicles after 
oserfiow of fibrinous exudate mto these liaving been glued together by a thm 
portions layer of v iscid secretion The presence of 

Dry rales occur as the reault of con fine rales indicates acute inflammation 

traction of the lumen of a bronchus I Sonorous i2a/es • These are large 
ivhidi may be due to inflammatory thick rales of a dry quality and low pitch, t e , 
emng of its linings to adherent accumu- the pitcli is low m comparison to the 



Fig 17 — Sibilant rales. 

Idled dned secretions or to partial com smaller dry rale (sibilant), but is never- 
pressioii of the bronchi from wthout by tlieless much higher than that of any of 
a tumor, adhesions etc In each instance the moist raks The sonorous rale has 
however, there is sufficient moisture to a peculiar snoring or groaning quality 
give the adventitious sound its inherent It is caused by conditions which produce 
quality inflammatory thickening of the mucous 

Some dry rales resemble a snont^ lining of a large bronchus, or a dimmu- 
sound, while others appear as a hissing tion of its caliber by constriction of the 
or a whistling (sibilant) noise The dry lumen from without, or by dry secretion 
rales originating m the large tubes are adhering to its mucosa Outside com 
low pitched and snoring m character presston may be due to the pressure of a 
{sonorous rales) Those originating in tumor, aneurysm, or an enlarged gland 
the smaller bronchi are high pitclied, which encroaches upon a bronchus These 
hissing or whistling (jiiifantrafrj) And rales may be detected over the upper 
those originating m the vesicles are the anterior portion of the chest and between 
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the scapulae As a rule they are heart 
over a much larger area than their point 
of origin at times they are loud enough 
o be heard at some distance away from 
the patient When caused by external 
constriction they are best heard imme 
diately above and below the site of con 
stnction 

2 Sibilant Kales These are multi 
pie high pitched whistling p,pmg or 
squeaking sounds heard practically over 


Ittiravesicnlar rales are caused b) 
separation of the agglutinated vesicular 
walls Exlratestciilar rales may result 
from the slow peeling off of the scantily 
fibnnated visceral pleura from each in 
dividual inflated vesicle These rales are 
numerous at the end of inspiration and 
are heard in pulmonary atelectasis in 
iiiapient phthisis m infarctions and in 
edema of the lungs They also acconi 
pany suhcrepitant rales in pneumonia 


Fig 18 — Crcp unt rales 



■he enure chest they have a pecuhar 
mustcal quahtj The sibilant rales ong 
mate in the smaller broiiclii and are 
caused etther by partial obstruction of 
the luiiicii of these tubes by a viscid 

™ "°"i, ““ l=™"chopneu 

■noma chronic bronchitis and empit, 
sema or bj a spasmodic constriction of 
the lumen as m asthma Tliesc rales 
maj be heard both during inspiration 
and txpintion 

3 Crepitant Rales These are crack 

ling ^unds luvmg a peculiar dry qnal tv 
'^..ch mav be simulated by robbing a 
“k "f Itair I vlwccu the fingers or 
throwing salt u|«,i, a healed plate. Crep 
■lant rales are the smallest rales usuaX 
encoumerrt As a role they „r,g™|e 
v.lhn the nr cells Some climcians be 
hev cs them to la: ot extrav esicolar ongm 


during the sUige of resolution and niaj 
be heard ni bronchopneumonia ^o^ 
niall> a few crepilant rales ma> be heard 
ciilier at the apices or bases of the lungs 
at the end of a full inspiration in indi 
viduals who are not in the habit of 
breathing deeply After several dec} 
breaths ha\e been taken however these 
rales will cease to be audible It is often 
difficult to differentiate between crepiia d 
and subcrepiiant rales and also between 
the subcrepjtint ind the siinJIcr moi t 
rales for there is no fixed point w 1 ere 
one may say thit one variety stops and 
the other begins 

The various fine rales may be sche 
nutically designated In tlie folio v mg 
Signs 

Crep tant * Sufjcrep ta l 
o Small mo st 
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Eacli subdivision is a little coarser 
than the one preceding, one v'anety grad- 
ually merging into Uic one which suc- 
ceeds It, as illustrated m the diagram 

It may be the practice of one exam- 
iner to call all the rales from . to x m pi- 
laiit, and all rales from x to o subcrept 
lanl, while those beyond that point he 
may tenn small moist rales A second 
examiner may consider as crepitant only 
those rales which occur up to the first or 
second division in tlie first classification, 
while from that point to another point 
beyond the x he may term subcrepitanl, 
etc 

It 15 obvious, therefore, that the point 
where one vanety of small rile begins 
and tlie other ends, is both an arbitrary 
and a sliding one Usually each expen 
enced clinician has in mind a definite 
point vvhicli serves him as a dividing 
line for the classification of small rales 
In most instances, the recognition of 
small rales is sufficient for a diagnosis, 
only in special cases need they be defi 
nitely classified 

Quality of Rales Rales may be 
either abundant or scanty, their number 
depending upon 

(a) The quantity of fluid m the bron 
chi, air cells or cavity 

(b) The proximity of the affected part 
to the surface (facilitating transmis 
Sion) 

(c) The force of the respiratory cur- 
rent agitating the secretions 

Numerous rales, therefore, indicate 
free communication between the diseased 
part of the lung or bronchi, if tins be 
interrupted by the temporary impaction 
of mucus, the rales are either abolished 
or become very scanty, even though the 
parts be “loaded ’ with fluid secretion 
Numerous and persistent large gurgling 


rales (bursting bubbles) are most fre- 
quently' found in large pulmonary cavi- 
ties containing much fluid, occasionally 
also, in smaller bronchi, when these are 
filled with secretion The less tlie amount 
of fluid in the respiratory tract, the scan- 
tier will the rales become, and the 
stronger will the inspiratory effort have 
to be in order to produce them 

Occasionally, in the presence of con 
gestion, tlie secretion may be so scanty 
tliat only a few rales are heard at each 
inspiration, during several consecutive 
respirations none at all may be audible, 
their reappearance being facilitated only 
by coughing after expiration At times 
also several inspirations may cause them 
to disappear completely As before men 
tioned, m health a few scanty rales may 
be heard at the apices, the bases and the 
axilla, they are audible only during the 
first deep inspiration which causes sepa- 
ration of the alveoli and smallest size of 
bronclnoles, and may disappear after the 
first distention The latter condition is 
usually found in subjects who are not in 
the habit of breathing deeply, also m 
those past middle life, m whom the 
edges of the lungs are somewhat atelec 
tatic 

The tfilenstty or loudness of a rale 
depends upon (a) The abundance of 
(he secretions, (b) the force of the re- 
spiratory act, (c) the size of the lumen 
of the bronchi containing the fluid, and 

(d) the nearness of the affected part to 
the chest w all 

It should be remembered, hoivever, 
that when large rales are heard at a given 
spot on the surface of the chest they do 
not necessarily arise from the underlying 
lung This is particularly true of the 
so-called dry rales Therefore, w^hen ex- 
amining a chest, the area of greatest 
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mtensity of a certain kind of rale should 
be noted Because of the uncertamty of 
the origin of large rales, moist or dry 
*ey are termed by some clinicians m- 
dctcnm,me rates Small rales are not 
traiismitted far beyond their point of 


Stage of Respiration m Which 
Rales Occur Rales may be heard dur- 
ing inspiration alone, during expiration 
alone, during both inspiration and ex- 


If the rales originate m the smaller 
bronchi they are heard during the height 
of inspiration and at the beginning of 
expiration But if there is sufficient se- 
cretion to clog not only the finer bron 
chi, but the larger air tubes as ttdl.and 
respiration is carried on %\ith sufficient 
force, the rales will be heard almost 
continuously during both inspiration and 
expiration, as m diffuse bronchitis Ex 
pectoration of the accumulated mucus 



P^ioii, and during ,„c icspiraloi 
Large talcs occur at Ihc beginning , 

■nupiraliaiiandarcfcivinnicr If 

rasoi. for ilns is obvious The inspire 
air first prsses ll, rough ,hc la^jc Le 
vvhicli arc fewer i,i number The snullc 
ra es arc he,ir,l Ulcr i,i ,l,n .„sp,„,or 
ac , bcnusc ihc i,r reaches the siiialle 
tubes later, the) arc more nunicrou 
because of the greater abundance of tli. 
snullcr broneln The sncllest rail 
crepitant in.l subcrepitint, have ||,ei, 

the hroinlnolev, therefore, thcir ores 
^cc cm he detected onl) at the 

cTl .r ,"'''"''"'"'"”"'*"" 


after violent coughing causes a ces'auon 
of liie continuous rales until the secre- 
tion rcaccumulates 
Poslexfiratory rales occur during lb® 
respiratory pause, and ina> be heard oicr 
birge cavities and brondiicctases lialf 
filled with seinmiucoid secretion The 
uispiruor). and cxpiratOf> column of aif 
agitates the fluid contained in the caul) 
to such an extent as to cause Ihc bubbled 
to burst after tlic main column of air 
left It A like pJicnomcnoii ma) be seen 
at the ocean front, uhtre the foam p"** 
duced by the brc.ikcrs continues to tficr- 
'tscc Jong after the na\c has nxcdci! 

Rales arc aI\o classified acconhng to 
their origin 
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(o) Larjngeal {Moist 


(b) TracJical 


'Moist 

Dry 


(c) Bronchial 


(ory 

I Moist 


} Gurgling 
"I Gurgling 
j Sonorous 

{ Sonorous 
Sibilant 
Large bubbling 
Small bubbling 


i Dry 

Mo.sI 


Crepitant 

I Subcrepitant 
Mucous click 
(fine soft 
crackle same 
as subcrepi 
tant) 


(e) Cascmous 


{ 


Moist 


"I Gurgling 
/ large lujuid 


Indetermtnate Rales Under tins 
classification ihe Army Medical School 
lias included all large rales that is large 
and small moist rales and sibiiant and 
sonorous The teaching regarding the 
nomenclature and signs for rales at Fort 
Oglethorpe and the United States Gen 
eral Hospital No 16 at New Haven 


Connecticut (the Army school for pul 
monary tuberculosis during the first 
World War), was as follows 

OcpUant rates fine dry rales 

X Subcrepitant rales finest of moist rales 
Indeterminate rales 
o Small mucous 
O Large mucous 
8 Sibilant. 

S Sonorous 

Tile reason for classify ing all the larger 
rales under the head of indeterminate is 
as previously mentioned because their 
point of origin is usually not accurately 
detennined 

Significance of Rales It is impor 
tant to bear in mmd that the existence of 
rales m the respiratory tract is indica 
live of an inflammatory process Small 
rales crepitant or subcrepitant if per 
sistent are always an indication of acute 
iitfiammalton while large rales moist or 
dry, are ihe result of chrome lujfamuta 
tton 


Differential Points Between Crepitant and Subcrepitant Rales 
CrePitai t RaUs Subcrepitant Riles 


1 Dry crackling quality 

2 2^utnerou$ an almost continuous crack 

hng sound resembling the mufhed ex 
ptosion of a bunch of firecrackers or 
the sound produced by treading on 
crisp snow 

3 Uniform in sKe 

4 Cough after expiration brings them out 

more plainly 

5 Heard as a rule at the end of inspiration 

during cough and af times during the 
beginning of expiration 

6 Vesicular and extravesicular in ongtsu 


1 Fine bubbling quality 

2 May occur singly or in smaller numbers 

with sufficient pause between each rale 
to permit each one to be recognized as 
a distinct entity 

3 Variable m size 

4 Brought out more plainly on cough ng 

5 Occur toward the end of insp ration and 

at the beginning of exp ration 

6. Bronchiole and lesicular m ong n 


II FricXton Sounds 

Normally the pleurae are bathed by a Banvitaiory conditions may produce a 
serous fluid which acts as a lubricant deposit which causes the two surfaces to 
allowing free play between the visceral stick together lightly therefore when a 
and the parietal surfaces. Certain in full breath is taken the pleurae are 
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forcibly separated or torn apart, this is 
evidenced by a sharp pain, “stitch m the 
side, and on auscultation, a distinct 
rubbing or grating sound may be heard 
over the area Any condition causing 
the surfaces of the pleurae to be rough 
ened so that one uneven surface glides 
over the other, will produce a peculiar 
rubbing or creaking sound 
Pleuritic Friction Sounds These 
are nibbing, creaking, grating noises 
heard during both inspiration and ex- 
piration {loudest dunng the inspiratory 
act) over a limited area The fnclion 
™b -a best heard in diy pleurisy before 
the exudate is poured out, it disappears 
during the stage of exudation, and re 

appears ton ard the end of absorption It 
IS also heard m cases of pulmonary tu 
bcrculosis, malignant disease, and syph 
ills affecting tile pleurae, because of the 
production of unev en surfaces It is often 


quite difficult to differentiate between a 
friction rub and multiple rales, often 
the two phenomena may occur simul 
taneously on the same side 
Pleuropericardial Friction Sound 
This IS a typical friction sound diffennj 
only m time from the pleural friction 
sound It is caused by contact of the 
roughened portions of the visceral pleura 
and pericardium as they he in opposition 
to each other This rub is heard during 
inspiration because at that time the lung 
border encroaches farthest upon the 
heart, it is also best heard dunng the 
cardiac systole because tlie heart is then 
moved upon the lung surface 
The systolic rub is constant and rh>lh 
uiical, and cannot be influenced at will 
while the inspiratory rub may \oIuntanly 
be made irregular by breathing faster or 
slower, or may cease entirely when the 
breath is held 


Differ,„,„„„g Friction Rub from Roles 
Pleural Fnelion Pub 

1 Sounds \cry superficial to the tar 

2 Strictly localiaed and cannot be heard two 

inches away from point of origin 

3 Occurs on y a, a to and fro rubbing 

sound depending upon tl.c frequency 
ot respiration 

1 Tbc rub moy d,„,pccr after nuoicron. 
inspirations 

5 ^otInnuc^ccd I y coughing 


Palet 

1 Sounds more disUnt 

2 Not localized but may be heard oier a 

Jarge area 

3 Sounds are multiplied due to \ancty of 

rales 

■* Not so affected by respiratioa 


b loBlit prr.iurc ,„im„f,„ , 

hard pressure may Stop ,t 


5 May become either more numerous or 
may cease after coughing 
o Not influenced by pressure. 

7 Bilateral assoaated with signs of broii 

chial affection 

8 No sfiarp pain no friction fremitus 

^ Usually associated with estaggerated 
breath sounds 


Tl,„ 1. n l„.c »■- “F«/I..ig 

Uc tlic .,„Jc llicdro„,„igof»Iftrr 

iiujketl «hoin;j (juahts res/rml't t. ^ l«rtnIJ^ fillai cistern Tins phe 

t. l>v.lft). rcvcmblirig rhe li, Jr„,,,.ru..»- 



Auscultation of the Respiratory System 


347 


thorax, and also o\er large cavities con- 
taining air and fluid It may accompany 
the succussion splasli and can often be 
pro\oked by breathing, loud speaking, 
hughing, coughing, or by a change of 
position The metallic tinkling may be 
due cither to the dripping of fluid from 
the edge of the lung, or to tlie occasional 
bursting of a bubble upon tlie surface of 
the effusion Both fictors may be causa 
ti\e, because in several instances the 
differences in the qualities of the bursting 
bubbles and the falling drop have been 
detected m the same chest This sound, 
also, may be heard over the normal stom 
acli and bowel when inflated 

ly. Hippocratic Succtisston Splosh 
This IS a splashing sound heard over 
the chest (either with the stethoscope 
upon the patient s chest or at some dis 
tance from the chest with the unaided 
ear) when the body of the patient is 
sharply shaken The condition can occur 
only when there is an accumulation of air 
and liquid in the pleura (hydropneumo 
thorax and p) opneumothorax) , it may 
also be heard over large cavities contain 
mg air and fluid Normally a similar 
sound may be heard over the stomach 
and large bowel when these viscera con 
tarn a considerable amount of fluid and 
gas 

V, Water Whistle Sound 
This IS described as a fine metallic 
bubbling or splashing sound heard when 
listening over a pulmonaiy fistula such 
as that caused by puncturing a hydro 
pneumothorax below the fluid level 

VI. The Veiled Puff 
This consists of a short hollow vvhis 
tling or puffing sound heard at the end 
of inspiration, it is indicative of a sac- 
culated bronchiectatic cavity 


Vll. Potiiussite Succussion Splash 

This IS a "sucking in," semisonorous 
sound, heard during inspiration after a 
paroxysm of violent coughing It is often 
observable in cases of cavity with col 
hpsiblc walls, communicating with a 
bronchus 

Vin. The Cough 
(See p 95) 

Mucli can be learned by auscultating 
tlic various regions of the chest while 
the patient coughs, because, by this pro 
cedure, tlie secretion m the air passages 
IS more agitated than it is by respiration 
In order to obtain the greatest amount 
of information through coughing, this act 
must be performed m a specified manner 

Technic The patient is instructed to 
take 1 shalJovv inspiration followed by a 
deep expiration, at the end of which he 
IS to give a short light cough This cough 
should covic from ihc diaphragm and not 
be a mere clearing of the throat When 
they first cough m this manner patients 
are often made dizzy, but frequent rest 
periods will obviate this unpleasantness 
and in time they will carry on the "in 
spiration expiration and cough” with 
ease for an extended period In the pres 
ence of moisture m tlie Jung vesicles this 
form of coughing will bring out the crep 
itant and subcrepitant rales most prom 
jnently 

Bj auscultation of the cough, six points 
may be brought out which are valuable 
in diagnosis, and cannot be learned in 
any otlier way 

1 After repeated coughing inspira 
tion becomes deeper and the respiratory 
mimnur louder 

2 Temporary obstruction of a bron 
chus or bronchi by numerous plugs is 
removed by coughing, particularly if 
the cough IS followed by expectoration 
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thus reestablishing communication be 
tueen the bronchi and the vesicular 
lung structure The respiratory niur 
mur previously suppressed or indistinct, 
becomes clearer and its character is 
brought out more distinctly Over con 
sohdations and ca\ities bronchial, bron 
cho\esicular and cavernous breathing 
(depending upon the nature of the le 
Sion) are often best heard after cough 
mg 

3 Coughing frequently forces the 
secretion into the more confined spaces 
(the apices), thus increasing the num 
her and intensity of the rales Rales are 
heard with the greatest mtensit> during 
inspiration following the cough occa 
sionaIl> also during the cough Often 
after coughing a number of imies the 
rales will become weaker, or disappear 
from one area to be heard m another 
ihis is no doubt caused by the shifting 
of the secretion m the air passages a 
phenomenon frequently encountered m 
diffuse bronchitis Fine rales which are 
confmed to one area especially at an 
‘pex, and persist after coughing are 
considered a pathognomonic sign of 
actwe pulmonar> tuberculosis 

4 Sibilant sonorous and bubbling 
rales m oilier words rales of chronic 
I'lllinmiation arc brought out more 
Cl«rl> hy caught, ig after inst, ratio,, 
%vhilc crqi.iaiit and sulKrqi.tant rales 
the rales of nciilc uiflaniniation arc best 
brouglu out b> coujhtug after exp.ra 
lion Tins latter incihod should !« on 
plowed when examining for pulmonary 
lul>crcuiosis and pneumonia 


5 When auscultating over a consoli 
dation the cough is exceedingly loud, 
almost ear splitting in its intensity while 
over a large superficial cavity it will 
have a metallic ring 

6 Cough when persistent dry and 
not accompanied by rales may be due to 
reflex irritation from larynx or sinuses, 
or may be of nervous origin 


l\ IntermeiUale Unclassified Soundt 
There is a variety of rale and other 
sounds which has thus far eluded eJassi 
fication and these are therefore termed 
intermediate rales They are crepitant 
crackling moist or dry sounds, which 
may be heard all over the chest dunng 
cither part of the respiratory cycle or 
throughout They occur whenever there 
IS moisture m the lungs the bronchi and 
the pleurae These sounds are not pa 
thognomonic of any particular condi 
tion though they are most often heard 
in bronchitis and asthma Muscle sounds 
bone crepitation the “retrosternal 
crunching described by Meyer Solis 
Cohen and other sounds thvt cannot he 
distinctly classified may be grouped 
under this heading 

Muscle Sounds Some individuals 
arc able to contract their muscles so as 
to produce i succession of sounds not 
unlike small rales Often the fibnllao 
niusclc twitching proiluccd by coughing 
or by a chill will serve to produce them 
Tlicse sounds will cease as soon as ih* 
muscles arc niatle to relax by a cliange 
of iwsture or by wannth ^fusclc sounds 
heard at an apex are particularly con 
fusing 
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General Itesume of PIi>Heal Examination of the Chest 


Ph>&ical Condition 

Inspection 

Palpation 

Percuss on 

Auscultation 

Lung tissue normal 
or nearly so 

Normal signs 

Normal vocal 
fremitus 

Clear note 

Vesicular murmur 
or its modifica 
tions normal vo- 
cal resonance 

Lung tissue relaxed 
loss of normal ten 
Sion moderate 
atelectasis edema 
deep congestion 

Ncgatitc 

\ ocal fremitus 
increased 

Vcsiculotym* 

panitic 

Bronchovesicular 
respiration small 
mucous riles vo- 
cal resonance in 
creased 

Consolidation of 
lung 

Diminished res- 
piratory expan 
sion on affected 
side or locally 

Vocal fremitus 
increased 

Dull 

Bronchial respira 
tion increased vo- 
cal resonance 

Pleural effusion or 
tumor 

Diminished 
movement on 
affected side 

Vocal fremitus 
diminished or 
absent 

Flat 

Absent respiration 
sometimes distant 
bronchial breath 
mg absent voice 
egophony rarely 

Increase of air in the 
\csicles local or 
general emphy 
sema or cavities at 
particular points 

Respiratory 
movement re 
stneted gencr 
ally or locally 

Vocal fremitus 
diminished 

Hyperreso 

nance 

Respiration feeble 
or cavernous vo 
cal resonance fee 
ble or cavernous 
or exaggerated 
Mixed rales 

Laige ca>ity with 
elastic walls com 
municattng with a 
bronchus 

Diminished ex 
pansion over 
lesion 

Vocal fremitus 
diminished If 
eir containing 
\ocal fremitus 
IS increased 

Amphoric 
metallic 
cracked pot 
sound 

Respiration am 
phone or metallic 
cavernous ampho- 
ric or metallic 
voice whispenng 
pectoriloquy 

Air m pleural sac 
open pneumotho' 
rax closed pneu 
mothorax Air un 
der great tension 

Greatly dimin 
ished move 
ment 

Absent vocal fre 
tnilus 

Tympanitic 
metallic am 
phone com 
lest 

Absent breath 
sounds absent vo- 
cal resonance 



CHAPTER XIV 

Symptoms and Physical Signs of Diseases 
of the Respiratory System and Mammae 

Diseases of ihe Bronchi 


Acute Bronchtlts 

Acute bronchitis is an acute disease 
of the bronchi, characterized by a con 
gestion of their mucous membrane, caused 
by the chemical and biolopcal extension 
of irritation from the upper air passages, 
often follmving a rhinitis or a laryngo 
tracheitis, inclement neather often ore 
disposes to this affection The larger 
bronchi arc first affected Affection of 
the smaller bronchi may be secondaiy to 
affection of the larger tubes Further 
spread of the infection may cause bron- 
chopneumonia The condition is also 
found m association null influenza niea 
sics, rarlet teier, and some of the other 
cxanUicmata and acute febrile diseases 

DainT"'""” "= retrosternal 

pain, hoarseness cough, and often infra 
cosial soreness, there may be a slight 
rise of temperature, though the tanpeiu 
lure Qftcn remains nomul 
Physical Signs on of the 

jest IS negatne, tlic trachea and pliar- 
jaix may be injected Nothing abnomml 
chcitid falfalion and pcretution 
but on au«uhu/,„„ ,esp,ra,„^ 
mur may U harsher Hum nomial, and 
tmincrous large moist or diy rales arc 
found along the large hronehi, nhuh 
otleil disaipear alter cough and expec 
torition ' 

Chronic ttronchuu 
Til s IS a cliromc nifUmiruiior) eondi- 
1 on of ihe methiim sircf and snult bron 
cfii associated nnh dLslrnctisc cfun-cs 

(350)'"''''''' “""‘"“'S 


With destruction of their mucous mem 
bratie. As a rule, it is a secondary dis 
ease It IS cliaracterized by dyspnea 
cough and various types of cApectora 
tion Some patients cough through the 
entire year, others cough most during 
the change of seasons Some cougli dur 
ing the night and others dunng exertion 
Acute exacerbation of a chronic bron 
chitis occurs frequently Chronic bron 
chitis IS often classified according to the 
type of expectoration 
1 A su/erfiaa/ type commonly seen 
m men past middle life who arc of a 
gouty diathesis or are suffering from 
general arteriosclerosis or renal disease, 
or liave been emphysematous for an ex 
tended period Cough is generally brought 
on by exertion The expectoration may 
be thin or tenacious 

2 Dry catarrh seen in elderly cm 
physcnialous individuals, Uie cough com 
>ng in paroxysms, with very tenaaous 
and scanty expectoration. 

3 Chronic bronchitis of young ncr\ 
ous individuals, more common in fe- 
males, who have a chronic cough but do 
not present any other phy sicil sigii-> 

4 Brouchorrhea \shieih m iddition to 
the leading symptoms of chronic bron 
dims presents a profuse watery an I 
at times mucopuniluit cxjKxloration 

5 SuJ'l'urati c or feliJ bronchitis m 
which the sputum is very fetid aiut re 
scmblcs tliat obtained from bronchicc 
lasis or gangrene of the lung 

^tost cases of ciironic bronchitis occur 
m those past middk life In the younj 
It may be caused by some irritating con 
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dition withm the upper air passages, the 
trachea or the bronchi, and also by the 
presence of enlarged tonsils, sinus infcc 
tions, focal infections, enlarged pendu- 
lous uvuh, adenoids, congenital mal- 
formation of the tnchea, or enlai^ed 
bronchial glands A foreign body in the 
broncJii or lungs ma> at tunes be the 
cause of chronic bronchitis Whooping 
cough, influenza and the exanthemata 
may leave their sequelae upon the 
respiratory organs so as to be the per 
petuating cause of a clironic bronchitis 
In the old the continuous inhalation of 
irritating vapors, frequent exposure to 
wet and cold, and repeated attacks of 
acute bronchitis, pneumonia, cardiac de- 
compensation, allergic conditions, focal 
infection and sinusitis may induce this 
cliromc condition 

Symptoms? These are cough which 
occurs m paroxysms, copious expectora- 
tion, absence of fever, and a history of 
long-standing cough 

Physical Signs A person suffering 
from chronic bronelutis is usually em- 
phjseinatous Inspection, therefore, will 
reveal an emphysematous chest Pal pa 
tion Will give evidence of diminished tac- 
tile fremitus throughout the chest Per- 
cussion will elicit a hjperresonant note, 
f-Yoepf ii’heci ssscscistcd of the 

bases is present, m which case, impaired 
resonance or relative dullness is ob 
tamed over these areas On auscultation 
the examiner will hear low pitched, pro- 
longed inspiration, accompanied by low 
pitched, prolonged wheezy expiration 
The rales heard will be large and small, 
moist and dry A profusion of all kinds 
of rales is usually audible m this class of 
cases, though the rales may disappear 
temporarily after the secretion has been 
coughed up 


Fibrinous Bronchitis 
Tibronous bronchitis (rare) is a chronic 
inflammatory condition of the bronchial 
tree, though at times it may be acute, it 
is cliaractenzed by the production of 
fibrinous casts of the bronchi 

Symptoms; These are similar to 
those of tlie ordinary form of bronchitis, 
except that the cough and dyspnea are 
exaggerated Expectoration is scanty 
until the cast is brought up The cough 
may occur m paroxysms, and is often 
accompanied by bloodstained expector 
ation 

Physical Signs On uispechon the 
patient appears to be very much dis- 
tressed, and seems to have a mild degree 
of inspirator) dyspnea Upon palpation, 
if the lumen of a bronchus supplying a 
large area of lung be plugged with 
fibrinous exudate, that area will be the 
seat of absence of tactile fremitus and 
diminished expansion However, such 
an area is seldom large enough to give 
nse to these definite signs Percussion 
elicits notlimg abnormal, unless a tem- 
porary atelectasis occurs, when impaired 
resonance will be elicited Auscultation 
reveals a somewhat harsh inspiratory 
sound, with sibilant and sonorous rales 

Foreign Bodies m the Bronchi 
The presence of foreign bodies in the 
bronchi produces the signs and symp 
toms of chronic bronchitis Inspiration 
of foreign bodies — especially by children 
— IS not uncommon In the absence of a 
history, a positive diagnosis of this con 
dition IS possible only with the aid of the 
X rays 

When the foreign body is actually in 
passage from the larynx downward to a 
point be) ond the first bifurcation of the 
primary bronchi, the symptoms are those 
of strangulation, i e , dyspnea, cyanosis. 



352 


Medical Diagnosis 


protrusion of the eyeballs and retching 
After the foreign body has found lodg- 
ment in one of the smaller bronchi the 
sjmptoms and signs are those of acute 
or chronic bronchitis or they may sim 
ulate pneumonia 


presence of a nonopaque body may be 
inferred from the usual signs of either 
partial or complete bronchial obstruction 
Bronchoscopic examination is often 
necessary for a definite diagnosis. 


Physical Signs These depend on the 
location of the foreign body and the de 
gree of obstruction it causes Foreign 
bodies m the aheolar structures may 
cause no abnormal physical signs Com 
plete obstruction of a large bronchus re- 
sults m atelectasis and will cause the fol 
lowing signs on the affected side Ab 
stnee of expansion lowering of the slioul 
di-r flattening of the intercostal spaces 
displacement of the heart towards that 
side and dullness on percussion with ab 
scnce of breath sounds Partial obstruc 
lion or obstruction of a small bronchus 
ma) cause harshness of breath sounds an 
cxpintor> wheeze and small bubbling 
rales over the affected ixirtion of the 
lung 

A foreign bod> acting as a bail valve 
allowing the free entrance of air but m 
terfering vv iih its exit w ill produce signs 
of localizexl emphjsciua c g localized 
increased expansion b^per resonance 
111 I exaggtrate-d vesicular breiUiiiig 
often vssocuted w iih crepitant or sibilant 
rales If pulmoinry suppuration or an 
alKtHS bas foniicd tbe signs arc those 
of suppuration plus localized absence of 
fn-nmus an 1 of breath sounds I orcign 
lxMl> in the trachea w ill be mamfcsled be 
jack MM, s three signs (I) An audible 
slap as the foreign boil) is coughed up 
againet the sul glottic narrowing (2) a 
ihiil iwhablc over the cricoid earn ^ 
lageer trachea an 1(3) an asthneatoii 

wheeze he ird whde Iisiau.ig at the ,« ! 

Iient s open ijx uUi 

\ra> anil HucrKc^.c examination ! 
will readd) Ictcct an op.aque lx)d) Tl,c 1 


Thts IS a type of bronchitis caused b> 
, the spirocheta bronchialis It nia> be 
, acute or chronic There is usually per 
sistent cough with scanty, blood) and 
often fetid expectoration The infection 
may spread to the lung causing gangrene 
or abscess 

Bronchieclasis 

This is a saccular or cjlindncal dih 
tatioii of the bronchi , it nu) be congen 
ital or acquired and occurs in one or 
both sides of the chest Oironic bron 
chitis tuberculosis chronic sinusitis 
vvliooping cough and pulmonar) mfee 
tions are prominent etiological factors 

Symptoms These are cough and cx 
pectoration, m severe cases there nw) 
be dyspnea general bronchitis and 
hemoptysis The cough occurs in parox 
>sms and is often induced b) change of 
position or by ph)sical strain A sip* 
frequently found in this condition is tlie 
expectoration of large quantities of foul 
sincllmg secretion which takes j lace 
ubcii the patient assumes a certain i>03 
lure or on arising m the morning The 
broncJiicclatic cavity or cavities ma) thus 
be emptied several times a da) and m 
the intervals Uic patient will be fairly 
comfortable and free from cough 
Physical Signs Im/'ccliou usiuH) 
reveals diminished general cxjiansion 
due to ass«x:iated dironic bronchitis Fuf 
Patton shows tliat lie tactile fremitus i* 
incrcascl Vkhcii iht bronchicctatic cant) 

IS Mipcrficia! and anpt) Tlic lung ns* 
sue unmeiliatcl) surrounding the cu 
largcil bronchi ma) also inqurt a s!it,hlb 
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increased tactile franitus Pcrctisuon 
over tlie bronchiectasis when empty 
ehcits a muffled tyTiipanitJc note The 
author’s modified "com percussion test” 
often gives positive results 

Coin Percussion Test: Technic for 
performing the modified coin percussion 


cultated, the area where the com sounds 
arc most distinctly heard is the location 
of tlie bronchiectasis 

Other Signs: Small multiple bron- 
chiectatic cav ities will give nse to cracked- 
pot sound When the bronchiectatic cav- 
ity is empty, cavernous breathing, whis- 



Fig I — Bronchiectasis {Da Cotta W B Saunders Co ) 
(Jefferson Hospital Laboratones } 


test A coin placed over the suspected 
area and tapped upon with another coin, 
will elicit an increased metallic sound 
which can be heard by the examiner 
when listening at the open mouth of rfie 
patient, or, if the com is placed upon 
the trachea and is percussed with an 
other com while the chest is being aus 


pered pectoriloquy and bronchophony can 
be elicited by auscultation When the 
bronchiectatic cavity is filled with secre 
tion, absence of breath and voice sounds 
will be found When bronchitis is asso 
ciated with bronchiectasis, the physical 
signs are those of the complicating bron 
chitis An X ray study ma> re\eal the 



354 


Medical Diagnosis 


fibrosis and enlarged bronchi These find- 
ings may be enhanced by Iipiodol insuf- 
fiation 

Bronchial Asthma 

This IS an acute paroxysmal d) spnea, 
generally expiratory m type which may 
occur at frequent intervals, and is often 
associated with chronic bronchitis and 
emphjsema 

An asthmatic attack may be brought 
about bj a variety of factors and may 
\ar> in different individuals Among 
such factors are the pollens from certain 
plants, house dust, certain proteins, dis 
case of the Schnaderian membrane, nasal 
poljps sinusitis, animal emanations, in 
tcstinal parasites, and other substances 
to winch a particular individual may be 
allergic Asthma also nia> be found in 
those suffering from pulmonar> tubercu- 
losis, heart disease, kidney and stomach 
disorders Whatever ilie underlying fac 
tor niaj be the condition is brought 
about b) a spasmodic contraction of the 
bronchioles, winch interferes with the 
exit and entrance of air to and from 
tile lungs 

Symptoms During an attack the 
patient cither sits erect or stands lean 
mg against some object, grasping it 
firnil> so as to bnng into plaj the acccs- 
sor> muscles of respiration, and pre- 
Miits a charactcnstic appearance, i <•, 
the face is ejanosed, tlie ejes protrude, 
the suiKrficial veins arc prominent and 
|>crspiration is copious The rcspintor> 
inov cnants arc forced and of the up and- 
down tji>c. tlic latieni lias the general 
ai j>canmcc of being strangled 

Physical Signs. Bclw ecu the attacks 

m early ca»cs. there iiui be nothing 
dclimtc, hut after rcj^ntcil attacks of 
avthfia the |Mticni nav eventually de 
>ck,» chrenic etnphj^cTai vuili its dcli 


nile physical signs For further details, 

seep 924 

Hay Fever 

This IS a catarrhal condition of the 
upper air passages often extending 
throughout the entire bronchial tree, 
caused by some sensitizing substance, 
* e , plant pollens In many cases it is 
associated with asthma 

Physical Signs These are like tho*e 
of chrome bronchitis, superimposed by 
an acute coryza TIic diagnosis is based 
upon the recurrence of the affection at 
a certain time of the year and its recur 
rence each year at precisely the same 
time Skin sensitization tests will often 
reveal the specific cause 
Our conceptions regarding the etiology 
and treatment of asthma, hay fever, the 
various allergic phenomcm and certain 
skin manifestations — notably eczema and 
angioneurotic edema — have changed The 
extensive investigations of the plicnom 
ena of anaphylaxis, allergy and protein 
sensitization by such w orkers as Vaughan 
and Rosenow and die application of th*- 
findings of these invcstigitors. to the 
treatment of respiratory diseases by 
I Oiaiidler Walker and other cJinicnns 
liavc wholly altered the general attitude 
of the medical profession, so lliat at pres 
cut, asthma, hay fever, etc , are no longer 
classed as disease entities but ntbtf 
as symptoms of a constitutional affection 
For further details '^ce p 925 

IVliooptng Cough 
This IS an acute infectious catarrhal 
dibvasc cliaractcnzal by an intlammaiory 
condition of the trachea and upi>er air 
passages It is probably caused by the 
Bacillus f’crUissis of Bordet Gengou The 
disease occurs most frequently m ' 
children 
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Physical cxaniination elicits nolliing 
characteristic besides the signs of acute 
bronchitis. The disease is characterized 
by its paroxysms of coughing, each par- 
oxysm consisting of a number of short 
expiratory coughs followed by a long- 
drawn-in strangled "crowing” inspira- 
tion, the cliaracteristic "whoop.” During 


fever, or the inhalation of irritating sub- 
stances, particularly irritant gases, such 
as phosgene, diphosgene, mustard or 
other gases, also to air of extreme tem- 
peratures. Passive congestion usually oc- 
curs as a result of some condition which 
interferes with the return circulation, 
dilatation of the right ventricle, mitral 



the paroxysm, the patient often be- 
comes cyanosed Severe and at times al- 
most uncontrollable vomiting and hem- 
orrhages may follow a violent paroxysm. 
There is marked leukocytosis with a 
great increase of lymphocytes 

Diseases of (lie Lungs 
Pulmonary Congestion 
This may be either active or passive. 
Active congestion may be due to some 
active inflammatory condition, infection. 


stenosis, or other conditions which cause 
heart failure. The principal seats of con- 
gestion are the bases or dependent parts 
of the lungs. 

Symptoms: These are dyspnea, some 
cyranosis, irritating cough, and scanty, 
frothy expectoration. 

Physical Signs: Inspection reveals 
moderate dyspnea with short, rapid, re- 
spiratory movements, cyanosis of the lips 
and finger tips, diminished expansion 
bring observable throughout both lungs 
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On palpation over the congested areas, if 
the congestion is localized, slightly in- 
creased tactile fremitus may be ehated 
Over the congested areas the percussion 
note IS of higher pitch and resonance is 
impaired, while the areas adjacent to 
the hyperemic parts usually yield a hy- 
perresonant note AuscuUahon over the 
congested areas reveals bronchovesicular 
breath sounds Vocal resonance is some- 
what increased, numerous subcrepitant 
and other fine rales are heard, particu- 
larly after coughing Over the areas 
adjacent to the congested parts, exagger 
ated breath sounds (puerile respiration) 
and a hyperresonant note are elicited 

Pttltnonary Edema 
(Edema of the Lungg) 

There arc two varieties of pulmonary 
edema — general and local or collateral 
Edema of the lungs usually follows con- 
gestion of the viscera, citlicr active or 
passive In congestion of the lungs there 
IS an increased amount of blood in the 
vessels suppljing and traversing the 
lungs The increased pressure withm 
these V csscls produces congestion When 
the congestion proceeds a step farther, 
scrum transudes or exudes from diese 
vessels and oozes into the interstitial 
structures and the alveoli of the lungs, 
causing edema In general edema, both 
lungs arc usuall) the scat of the affection 
The principal tliological factors arc heart 
fiilure and general irntation ciuscd by 
some mecliantcal, chemicnl or biolo,,ical 
agait 

Local or collateral edema Likes pbcc 
a<ljicent to an mflammatory area or a 
new grow ill tn the lung ^uch as the area 
a Ijacent to a j ncmnotliora's. an abscess, 
a tiibcrailous or i svphiliuc Icmoii, a 
maligiant luiisor or an annirysnL 


Symptoms • Edema of the lungs may 
come on suddenly or gradually The lead 
mg symptoms are dyspnea (each respir 
atory effort bnnging up a quanLtj of 
frothy mucus), cyanosis, and often con 
vulsions If generalized edema is not 
rapidly relieved, death will soon result 
Physical Signs. Inspection shows 
qranosis of the lips and finger tips, and 
shallow respiratory movements, which 
are also feeble and rapid Palpation con 
firms inspection as to the respirator) 
excursions, tactile fremitus is usually 
diminished and the pulse is weak, feeble 
and thready Percussion reveals impaired 
resonance. On auscultation the breath 
sounds are indistinct because of the pres 
ence of numerous large and small (moist) 
bubbling rales The rales can be heard 
over the entire edenutous area and often 
overshadow any other auscultatory find 
mgs which might otherwise be tn evt 
dence 

Pulmonary Abtcett 
This IS an acute localized accumula 
tion of pus within the lung substance 
due to bacterial infection such as the 
streptococcus diplococcus, pncumococ 
cus Bacillus of rricdlander, staphylococ 
cus, spirocheta pallida, bacillus coli, and 
oflai al&o to the amebae ami certain 
other parasites An abscess of the iun? 
may occur as the result of some localized 
inflammation arising from a pcnctraimg 
wound of the lung the aspiration of lot 
cign bodies through the nose or mouth 
and at times, after surgical ojicntion 
the buccal cavity, i e, torisillcctoiny , or 
from an infection carried to the lung 
a metastatic abscess Pulmonary tuber* 
culosis, unresolved pneumonia and for* 
cigii IkxIics freriucntl) set up a localized 
ibiccss in the Jung 

Symptoms. These are pim rcrcra! e 
to the site of the lesion cough tend 
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expectoration, chills, fe\er ami sweats 
The temperature is irregular running 
from 99® to 103® and 104® I 
Physical Signs These depend large y 
upon the Size of the abscess and its loca 
tion If it IS large superficial and has 
persisted for any length of time, tin. 
following will be noted 



Pig 3 — Lung abscess following pneu 
moiua m a child of two )ears (Courtesy 
Dr Leon Solis Cohen.) 

Inspection shows the patient to be 
emaciated and anemic the bps and fin 
gernails are cyanotic , respiration is 
rapid and expansion over the affected 
side is limited Palpation reveals absence 
of tactile fremitus over the affected part 
ff the abscess is m the lower part of 
the right lung, the “apex beat will be 
pushed toward the left, if it be in the 
lower part of the left lung, the apex 
beat will be displaced to the right of the 
sternum Percussion elicits dullness over 
the abscess hyperresonance over the ad 
jacent lung On auscultation before the 
abscess ruptures into a bronchus and 
empties itself, there is absence of breath 
sounds or at best \ery distant breath 
sounds o\er a limited area After the ab 
scess IS eiacuated bronchial breathing 


can be heard over that area An x my 
examination will usually confirm the ten 
tntive diagnosis of abscess, and m the 
case of a supcrficnl abscess, the ex 
ploratory needle will make it positive 
A bronchoscopic examination will at 
times help m the diagnosis of a pul 
inonary abscess when other methods fail 
When pus is expectorated it presents a 
cliaracteristic fetid odor 
X«ray Findings The lesions are 
usually single, but multiple abscesses 
may sometimes occur The usual situa 
lion of the shadow is near one of tlie lull 
or toward tlie bases They vary in size 
and though they may be well circum 
scribed arc usually irregular, the area 
of greatest density being m the center 
and fading out toward the periphery 
Ciavitation generally occurs, and the cav 
uy may contain air or fluid, or both The 
point of surgical attack is best obtained 
at the fluoroscope, by rotating the pa 
tient so as to determine the point of 
nearest approach to the lateral chest wall 
Simple multiple abscesses may be mis 
taken for metastatic malignancy and must 
be carefully differentiated 

Pulmonary Gangrene 
This IS caused by decomposition of 
devitalized lung tissue as a result of 
bacterial putrefaction It may be localized 
or diffuse It is caused by hemorrhagic 
infarcts, foreign bodies tumors pressing 
upon the lung pulmonary spirochetosis, 
focal infwtion or inflammatory processes 
of the lung such as lobar and broncho 
pneumonia, or tuberculosis It may also 
occur as a complication m certain mice 
tious diseases and in diabetes melhtus 
Symptoms These depend largely 
upon the size of the area involved if 
small the most important symptoms are 
cough fetid expectoration and extreme 
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fetor on the breath, \ery much reseni- 
blng fetid bronchitis Exlensite pnl 
monary gangrene will cause loss of 
weight, weakness and occasionally nsc 
of temperature, often of a septic char- 
acter Small areas, particularly if cen- 
trally located, may escape detection by 
physical signs, the only clues being the 
cough and the extreme fetor of the ex- 
pectoration and breath Urge gan 
^enous areas will give signs similar to 
those of pulmonary abscess An x ray 
examination may identify the lesion 


Interstitial emphysema is caused 
by wounds of tlie lungs, or rupture of 
the air vesicles by continued ■violent 
coughing, so that air is present in the 
interlobular and subpleural tissues It 
occurs most commonly in the upper lobes 
and anterior surface of the lungs 
Symptoms The most prominent 
symptoms of emphysema are dyspnea 
(because of the inelasticity of the vesicu 
lar walls), cough and expectoration 
Physical Signs /iw/irr/icm will show 
a barrel shaped chest, the anteroposte- 


Chronic Emphysema 

There are three recognired lanelies 
of emphysema Psmdohyperiraphtc, hy 
pertrophe and wlml,i,al Emphysema 
(chronic) is due to atrophy at the aheo 
ter walls with permanent distention of 
the air vesicles An increase of inlra- 
alveolar air pressure, with possibly a 
congenitally defective development of the 
pulmonvry clastic tissue, is necessary lor 
the development of the pathological 
elangca (llusscr) ^ 

Pseudohypertrophic emphysema. 

called by llusscr aciile teeenlar rmpln- 
‘cma, IS a rapidly developing coiidilioti 
0 l ovcrdisteiilion ot the air vesicles 
w Inch sometimes takes place m asphyxia, 
asthma, whooping cough, or angina pec- 
toris It ,s not a true crophysena, as 
rreovery or death ensues lietorc atrophy 
of the clastic tissue can take place 

Hypertrophic emphysema is a con 
dilion where the rclrvctiliiy and elasti- 
city of the lungs hive diminished as the 
icsult of oicrdislcnlion of the aic cells, 
pemiancnlly cnbrgiiig the lungs The 
conJiiion „ conuiionly a secondary one 
and develops during the course of other 
lung discvws. It may then be „„ 

slraiii ii|«,n the alveolar walls imposed 
by conilaiil coi Kbinj 


ea..aa..i.L,., LtcUfg yiCaiCI llUl.t I— 

transverse diameter, the shoulders are 
• elevated, the neck is apparently short, 
the epigastnc angle obtuse, and the 
scapulae he flat upon the postenor aspect 
of the chest Respirator> movements 
arc limited on both sides, and the chest 
movements are of the up and down tj^pe. 
Palpation The tactile fremitus is de- 
creased and the cardiac apical impulse 
»s weak, at tunes wholly impalpable. 
Percussion >ields h>perresonance 
throughout Auscultation reveals on 
ph>seinaious breathing (prolonged, low 
pitched, whecry inspiratory sound, the 
expiratory sound being as long, or longer, 
than the inspiratory) Vocal resonance 
is diminished, and the rales are large 
and small, moist and dr>, and can usu 
ally be heard over the entire chest be- 
cause of the associated chronic bronchitis. 

Compensatory Fmphysenta 
Tins IS an acute condition due to an 
overfilling of the air v csicics causing the 
vesicular wiU;» to distend, and thercbv 
incrcaMiig their elasticity This condi- 
tion "inscs when one part of the lung i* 
obliged to comjHriisatc for another j>or 
tion which IS ttnij^oranly incajucitatol 
Physical Signs Insfcehon diows 
intreiKd cxjiaii sion , f'alfalton, increased 
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tactile fremitus, percussion jields h>per 
resonance, A\htle awcuZ/aiioji reveals 
exa^rated vesicular breath sounds 
both inspiratory and expiratory, which 
are a little harsher but not quite so 

Normal respiratory ratio 
Com,^nsatory empiijsema ratio 


harsh as the bronchovesicular sounds 
The ratio between inspiration and ex 
pirabon is maintained as m normal 
breathing though both are increased m 
length Thus 

IxsPiaATioN Expiration 


PalpaUoii 

Percussion 

Auseultalton 


Palhotoffii 


Differential Diagnosis 


Chronic Eufuyscua 
Diminished expansitti barrel sba^icd 
chest weak apical imputse 
Diminished tactile fremitus 
Hyperrcsonancc (low pitched) 

Emploseinatous breathing prolonged 
expiratory sound which i$ equal to 
the inspiratory sound (both being of 
a low pitched and breezy quality) 
often numerous moist and dry rates 
Oiministied vocal resonance 
Ovcrstretclung with loss of elasuaty 
of the alveoli 


Compensatory Emphysema 
Localized increased expansion 

Increased tactile fremitus 
Hyperrcsonancc (slightly higher 
pitched) 

Breath sounds resembling the puerile 
or exaggerated vesicular inspiration 
and expiration twice as long as the 
normal the ratio between inspiration 
and expiration being a$ six to two 
Increased vocal resonance 
Stretching of the aheoli without any 
loss of elasticity the elasticity of the 
alveoli IS often much greater than 
the normal 


Pulmonary Apoplexy 
(Pulmonary Infarction) 
Pulmonary infarction causes collapse 
of a portion of lung which becomes mfil 
tnted with blood This is due to occlu 
Sion of a pulmonarv vessel by a thrombus 
or an embolus It may be caused by sub 
acute bacterial endocarditis auncular 
fibrillation phlebitis acute infections and 
occasionally b> surgical operation or 
trauma Large infarction niav cause sud 
den death 

Symptoms If the infarct is larce 
there will be pleural pain cough dyspnea 
C)anosis rapid heart action and fevev 
Physical Signs On inspcclion 
dvspnea with limited expansion on the 
affected side will be noted Palpation 
will >ied increased tactile fremitus over 
the infarcts, there will be dullness on 
percussion and fliwiif/o/icm will reveal 


broticliial breathing bronchophony and 
many moist rales These signs will be 
demonstrable if the infarct is large and 
is situated between a large bronchus 
md the surface of the lung A small 
central infarct may be passed unnoticed 
during physical examination 

A moderate sized infarct away from 
a bronchus will present the following 
plnsical Signs Inspection diminished 
expansion palpation, decreased tactile 
fremitus percussion relative dullness 
and auscultation distant breath sounds 
and moist rales over the infarct and ex 
a^erated breath sounds over the healthy 
lung immediately adjacent to the mfarct 

Pulmonary Arteriosclerosis 
This condition is characterized by 
widespread sclerosis of the pulmonary 
artery or the smaller vessels If may 
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be primary m uhich the lesser arcula 
tion IS affected, or secondary to syphilis 
tuberculosis, bronchiectasis, and to pro 
longed hyperemia caused by pulmonary 
affections cardiovascular disease, mitral 
stenosis and by marked chest defomn 
ties 1 e kyphoscoliosis 
Symptoms , These are cj anosis, dysp 
nea and orthopnea on slight exertion 
Cough may be either dry and hacking 
or be moist The general symptoma 
tology is that of chrome bronchitis 
Ayerza’s Disease This is a type 
of pulmonary arteriosclerosis with fibre 


^sbcstasis is caused by the inlialation 
of magnesium silicate 

Anlhracosis is caused by a deposit of 
coal dust (coal miners' asthma) 

Chalicosts and silicosis are due to the 
mhalatioii of particles of stone, and are 
usually found among potters stone 
masons, sand blasters etc 
Sidcrosis is due to iron dust and is 
seen m steel grinders mirror makers 
goldbeaters glass cutters, etc 

Organic dus( causes a form of pneu 
luonoconiosis found m gram handlers 
threshers hackers etc 



Fijf 4 — Pulmonary infarct (Jefferson l(os]ita] Lalioratories ) 


sis It IS cliaractcrjicd b) marked cy iiio 
SIS dyspnea cough Hith expectoration, 
often hemoptysis frequent headaclics 
and chest {lauis Tlic tilcxxl count sliows 
a definite jmlycythcmn 

I’nriiiiutntKoniotia 
lliis 14 a disease of the lung doc to 
the inhatation and dejsosit of dust iniii 
cral or vegetable, m the sjiviU bronUu 
tmuln Ics and air vehicles It is an 
iKOi|>atKi<u! docave an 1 i5 vnrunisK 
cUssiIied aCconUng u» lie ktcul if dust 
caiiiii g tl 


Symptoms The symptoms of a 
forms of pneumoiioconiosis arc siimlaf 
to those of a foreign body encroaching 
upon the lungs 

Physical Signs The physical signs 
dc|Kn<l uj»on the amount of dust dc 
jKiMtcd and also njion its distribution 
When a «.ufiicn.nt amount of du^t fin J* 
Its wav Hiio tliL Jung', to produce v>n p 
toms which rtipiirc medical attention 
tlie I liyMcal s gn» are of a more or lo* 
diMimt cJiaractcr Insf'iction sJiowi ih 
nwmO oj expansion juxticuUtU over 
the a| kr< an I f ften o»er otJiir I » ‘‘bro 
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areas of tlie luii^^s more often at one 
apex or base thin at the other Palf-a 
lion confinns the inspected s gn of di 
mintshed expansion tactile frcimius is 
as a rule ditninished However in 
creased tactile fremitus may occur ulicn 
Uie deposits arc close to a large bron 
chus Percussion reveals relative dull 



Fig 5 — Pneumonocomosis 
(Courtesy Dr Leon Solis Cohen) 


ness If the deposits are small broncho 
vesicular breathing will be beard on 
aiijc«/<a/ron If the deposits within the 
lung substance are large and the bron 
chi are dilated bronchial breathing will 
be audible and if this condition is asso 
ciated with bronchiectasis cavernous 
breathing may be heard Rales sub 
crepitant small bubbling and sibilant 
often occur at the same site Pneu 
monocontosis particularly if caused by 
dust particles is often associated with 
eniphysema The physical signs are 
those of emphysenu plus small areas of 
relative dullness at the apices For x rays 
see Fig 5 above 


Pulmonary Ateleclasts 
(Masstre Collapse) 
Pulmonary atelec asis (pulmonary 
collapse) IS due to an absence of air from 
the lung An entire lung or an entire 
lobe or the greatest portion of a lobe 
may be involved this condition may be 
caused by complete obstruction or com 
pression of a bronchus paralysis of a 
lateral lial of the diaphragm injury to 
die chest foreign body m the chest and 
some unknown conditions Massive col 
lapse is at times seen after general and 
rarclj after spina) anesthesia, and occa 
sionally m the newborn before respira 
tion IS thoroughly established 
Physical Signs The patient is usu 
ally dyspneic and cyanotic 
Inspection The affected side is im 
mobile the intercostal spaces are nar 
rowed and often retracted the trachea 
and the heart are displaced to the af 
fected side The opposite side usually 
shows signs of compensatory emphy 
sema 

Palpation There is absent or di 
mmished expansion tactile fremitus is 
absent vvhen the entire lung is collapsed 
but may be increased vvhen a collapsed 
portion of a lobe lies adjacent to a large 
bronclms 

Percussion When total collapse is 
present a dull note is elicited but when 
partial collapse is present or when asso 
aated wiUi a partial pneumothorax then 
a tympanitic note is elicited The dia 
phn^fmatic excursions are practically 
ml The diapliragm on the affected side 
IS drawn upwards 

Auscultation When the atelectatic 
lung is m proximity to the mediastinum 
bronchial breathing and increased vocal 
resomnee are elicited but vv hen the co) 
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lapsed lung is close to the chest wall 
and away from the mediastinum, then 
breath sounds are absent or distant and 
%oice transmission is poor Moist rales 
are heard over the atelectatic areas 

Small atelectatic areas may occur as 
the result of blockage of a small bron- 
chus or bronchi This may be found in 
bronchopneumonia, aspiration pneu 
monia, pulmonary tuberculosis, and other 
inflammatory conditions of the lungs and 
bronchi Abnomul physical signs are 
often not demonstrable m this condi- 
tion Pulmonary atelectasis following 
anesthesia maj cause ph)sical signs re- 
sembling pneumonia There is fever and 
mani large and small moist rales 

The Pneumonias 

The term pneumonia is gencnlly un- 
derstood to mean inflammation of tlic 
lung In order to specify the t>pc of 
inflammation certain adjectives arc pre 
fixed, such as brondiopncumonia, lobar 
pneumonia, interstitial piitumonia, etc 
These terms denote in a general way the 
amount and kind of lung tissue involved 
b) the inflanirmitorj process, but iii no 
«a> do these terms denote the ctiologic 
factors rtsiKinsiblt for the pneumonic 
prrKcsscs Pli^sinl signs ma> reveal the 
amount of consoluhlion present in the 
lungs, whether siinil or lirge or single 
or multiple, the sngt of coiisolidilioii, 
tint Is wlcllur loiill^ or iiannlb con 
V lidvtcl and tiig presuice or absence 
of accoinp-mjing involvement of the 
brcnchi or pleurae The dati obtained 
bv I h) Sica! cxaimnation inav mdnatc 
crnsi li^ition if ibc lung but thej are 
lu t for the diagnosis 

of the t) j< Cl I ncuruvnia 

Gin ca!l> ihc j iicuriKmias nu\ be 
croJfKd m twogij er d cbs.cs The 


pneumonias caused by the pneumococci, 
and (2) the pneumonias caused by 
other organisms and by physical agents 
The clinical classifications of the pneu 
monias proposed by Rufus Cole and 
adopted by H A Reimann are the sun 
plest and best suited for study 

(0) Chmeal Lobar Pneumonia 
The pneumonias caused by anj one or 
more of the 60 or more t^pes of pneumo- 
cocci This t^pe usually involves the 
greater part of a lobe, an entire lobe or 
more than one lobe Occasional!) onl) a 
small portion of a lung ma> be the seat 
of consolidation 

(1) Clinical Atypical Pneumonia 

The pneumonias caused by vanous cocci, 
bacilli (including Fnedlanders bacilli)* 
viruses, fungi, nckettsia, protozoa, meta 
zoa, and those caused by pb)sical agents 
such as the aspiration of foreign matter 
into the lungs These t)‘pes of pneu 
moma usuall) involve small portions of 
the lungs or several lobule* C^casionall) 
a number of alTccted lobules ma) coalesce 
and involve the greater portion of a lobe 
or an entire lobe, or sevenl large areas 
may show signs of total or partial con 
solidation 

Lobar Pneumonia 
(Pneumococctc Pneumonia, Croup- 
ous Pneumonia, Pneumonitis, Lung 
Fever) 

L/*bar pticuniunia i» i priinar) disiase 
of the lungs gcncrill) caii«c<l b) the 
pneumococci I uolo„icall) pncuiiKAixcu. 
piiutmonn nui) Le chs'ificd into 60 
<Ii(tcrtnt t)pcs since there arc 60 dis 
tincl stmns of thc't inicroorgamsm* 
ma) ciu>c the <li»case The nuniUr ‘f 
Mraitis u nov\ gcntrall) given a* <>0 of 
m* re ijj^: .\\\ I „ pn Ixvbl) ll c sar* 
a< i)j< V'l, ar 1 t)[>c \\\ is prt.bibl/ 
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the same as type V The most prevalent or rapid l>sis There is rapid breathing, 
tj-pes m adults are I, 11, III, V, VII, die rate often depends upon the amount 
and VIII In children the more common of lung mvoUed, the seventy of the 
tjpes arc XIV and VI, and in the aged, toxemia and the amount of abdominal 
types III and VIII The prevailing t>pcs distention The respiratory rate is high 
of pneumococci often \ ary in different and out of proportion to the temperature 



Fig 6— Lobar pneumonia, stage of gray hepauaation {Da Cosla W B Saunders Co ) 
Jefferson Hospital Laboratories ) 

seasons and m different localities The and pulse nte Cough may occur early 
sjmptoms and physical signs of most of but generally is i later manifestation o 
the types are similar the disease The expectoration when pres^ 

Symptoms The onset is sudden, ent is tenacious bloodstained or rusty 
often marked by a chill and pleunbc pain Physical Signs These depend largely 
The temperature rises rapidly, is of the upon tlie stage of the disease Over the 
continuous type and terminates by crisis affected area the following will be found 
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First Stage 

Second Stage 

Third Stage 

1 tljpccltoil 

Diminished expansion 

Immobility of the 

The immobile chest wall 

Palpation 

over the affected area 

affected part 

gradually assumes mouon, 
as the disease is resolnng 

Increased tacble frem 

Greatly increased tac 

Fremitus becomes less 

Percussion 

itus Occasionally tacule 
fremitus is absent 

tile fremitus 

marked as the disease 
gradually resolves until 
the normal is reached 

Tympany is often 
elicited during this stage 
because of the relaxation 
of the lung as disease 
progresses relative dull 
ness gradually merges 
into absolute dullness, 
displacing the tympanitic 

Dullness 

The dullness of the sec 
ond stage gives way first 
to rclauve dullness then 
to impaired resonance, and 
finally to the normal note. 


Alueullalion 


Broncho\esicular 
breathing increased 
\oiceUansniisston crepi 
tant and subcrepitant 
rales particularly after 
cough Occasionally 
there may be normal 
breath sounds or even 
an absence of breath 
sounds 


Consolidation signs 
BroiKhial breathing, gradually undergo niodiS 
bronchophony and cation from bronchial 
whispered pectoriloquy, breathing to bronchovea 
as a rule no rales Oc cular then to normal 
casionally there may be breath sounds Voice 
cgopliony sound changes from breo 

chophony to mere lO 
creased vocal resonance 
and Anally to the normal 
resonance Subcrepitant 
and mucous rales 


Ad enliiiousSouJidt Over the consolidated areas no rales are audible during the second stage of 

Citor pneumoi » but as rcvjlutjon begins it is nunifcsttd b) ilic return of subcrepiUnt rales and 
Utcf by mucous rales when resoluuon is complete the rales disappear 


Stages The three stages of lobar 
pneumonia arc often named in the order 
of tlicir i«UiologicaI sequence (1) 
Stage of congestion, (2) stige of red 
htjiatization and (3) stage of gray 
hciiatization 

X ray Findings Lobar consolidation 
casts a shadow of increased density, as 
a rule sharply defined but gradually 
merging off into tlic nonmvolvcd sur- 
rounding areas Small areas of involve 
ment may occur m the base toward the 
p’cura. There is no diqilaccmcnt of the 
heart Tlic j rocess often spreads until 
iJ c entire lol<c is mvolicvl As resolution 
«cufs the area of involvement breaks 
I jMii osnallareasofilcnvity witlicicarrr 


radiabilily between Often enlargement 
of the hilum shadow and parciichyiw^ 
markings of the involved Jung area pcf 
sist for some time following tlie 
tion Unresolved pneumonia casts 2 
similar shadow, and a knowleilgc of 
previous history is necessary to obviate 
confusion witli inlmlobar cnipycnu I>2*’ 
ttailarly in a right sided lesion 

tlypical Pneumonia 
Atypical pneumonia may be pnmary 
or secondary Prwiary ai^f-teol 
Mioniu IS described as i discavt of the 
lun„s III which tlic mviduig organism 
priiivvniy attacks the rc'jiratoo 
m 1 the prciloiiiuutmg signs arc thi*'^ 




and the lesions m tl e lungs are generalJj 
of lobular distribution tlie chief physical 
signs are here described under the cap 
tion of bronchopneumonia 

Bronc/jopneumonia 
(Atypical Pneumonia) 
Bronchopneumonia (lobular pneu 
mon a catarrhal pneu noma cap llary 


sles whoop ng cougli pyogenic infections 
and other s>stemic infections It may 
also result from the inspirat on of foreign 
substances from si ock and occurs as 
a term nal mamfestat on m chronic dis 
eases As a primary nfect on it may be 
due to the invasion by the higher t>pes 
of pneu no lococc streptococci staphylo 
cocc rnedhnders bic 111 indtenza 
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viruses, and by a host of other micro 
organisms of a single strain or of a com 
bination of various orgamsms and strain *^ 
Symptoms These are increased tem- 
perature, rapid breathing, cough and ex- 
pectoration 

Physical Signs On tnspectton the 
respirations will be observed to be rapid 



and shallow and the clicsi expansion to 
be diminished Piilfuiion will that in 
creased tactile fremitus, both over iJic 
consolidation and the jwrtion of lung 
immediately adjacent to it, and fereus- 
non will jicld inipaircil resonance when 
the areas of consolidation are small, 
relative dullness over Uri.e consohda 
lions aihl dullness when a number of 
convolidatcil areas have become contlurnt 
arvi occupy the i^reatcr j-irtion of a kJjt 


Auscultation will reveal bronchovc- 
sicular breathing and increased vocal 
resonance over small or moderate sized 
consolidations Over large areas of con 
solidation, bronchophony and bronchial 
breathing will be heard The pathogno- 
monic signs of bronchopneumonia are 
subcrepitant, crepitant and often other 
types of moist rales over several areas, 
usually at the bases of the lungs, though 
any other portion of tlie lung may be 
affected by the disease. The rales occur 
early in the disease and remain through 
out Its course, until the lung has resumed 
Its normal function In the early stages 
before any other signs are mamfested 
crepitant and subcrepitant rales can be 
brought out by cough, particularly v'hcn 
the cough follows expiration 

X ray Findings In bronchopneu 
monia there are multiple areas of shadows 
of uniform density scattered throughout 
the lobes involved They are generally 
situated near the course of the larger 
bronchi and are rather liaz> m outline, 
often giving the appearance of a powder 
puff Tliey must be differentiated from 
iJiuIlipIc abscesses 

Chronic fnterstilial Pneuntonut 
(Cirrhoiia of the Lungs, Fibrotd 
Induration of the Lung) 

Fibroid induration of the lung is a 
primary or secondary chronic disease of 
the lung cliaraclcnzcd by a deposit of 
fibrous tissue m the lung substince, and 
ua> be associalcti with chronic picunsj 
Physical Signs InsfeefiOii o\er the 
affected jiart shows the chest wall to be 
retracted, the mterv(iaccs are sunken, the 
sliouldcr droops an<l the spine is cunnJ 
with Us convexity toward the hcalthv 
side file heart is drawn toward the ili» 
cased t>i It PaJ/'altoii confirms insiH-ction 
as to lumted motion and the jiovuion of 
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the apex beat Tactile fremitus may be 
slightly dunmtshed, although often the 
frenutus is increased, because of adhesive 
bands stretching from a bronchus to the 
pleura. Percussion usually eliats dullness 
or relative dullness over tlie affected por- 
tions, depending upon the size of con 
sohdation, hyperrcsonance or tympany 
may be elicited near the angle of the 
scapulae, and close to Louis angle On 


of the pleura, and the condition of the 
bronchi 

FriedlandePs BacUlut 
(Bacillus Mucosis Capsulatus) 
Pneumonia 

This may be of lobar or lobular type 
It IS a comparatively rare but severe 
type of pneumonia affecting chiefly el- 
derly persons 



auscultation, the breath sounds are usu 
ally diminished in -volume and are dis 
tant When the bronchus supplying a 
portion of lung is clogged, no breath 
sounds are audible over that part How- 
ever, if an associated bronchiectasis 
exists, then bronchial breathing is heard 
over that area Vocal resonance may be 
diminished or increased, depending upon 
the amount of adhesions, the thickness 


Symptoms These are similar to the 
severe types of pneumococcic pneumonia 
Prostration comes on early The sputum 
IS thick and stringy containing blood 
mucus and pus 

The physical signs are variable de 
pending upon the amount of lung tissue 
mvolved Often there may be signs of 
consolidation m one part of the lung and 
signs of congestion or of suppuration in 
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another part Pulmonary abscess is a 
common sequel 

Pulmonary Ftbroats 
Pulmonary fibrosis is a dironic con 
dition of the lungs characterized by con- 
nective tissue h> pcrplasia which partially 
obliterates its air spaces l>mphatics and 



blood cliamicls Tins ma) result from 
a Viri«> of factors such as (o) 
Oironic inflmniwtor> disease of the 
lungs, pleura, iiul bronchi is seen in pul 
tnonar) suppuration, chronic pulinonaty 
tulwrculosis (dironic fibroid phthisis), 
pncumonoconiosis, chronic adhesive phu- 
rts> and oUicr chronic affections of the 
lungs, pleura and bronchi, (h) I< ng 
sluuluig passive congestion, as seen in 
cmi h) scnia, astlmu vnd congestive heart 
disease, (c) massive atelectasis and 
bn.nchial oeduv ons and (d) mliabtions 
« f irritating dnvis vaj-jrs gvses or other 
siihtU: cc» iliat nw) ciu>e rii>eatoI 
rejiraufj infcci»ni. ruliifiiarv fibro 
Sis ftuv afftxt il e ei iirv rc | irai rj 
tan <r It nu) Jk- cmine.! to w c lung 


or to one portion of a lobe, depending 
upon Its etiologic factor The sjmptoms 
m massive fibrosis are dyspnea cough 
expectoration, a tendency to c>'ano$is 
and to cardiac weakness The ph>sical 
signs depend upon the degree and extent 
of involvement 

Inspection will reveal some dyspnea 
with limited chest expansion and often 
retraction of the chest wall Palpation 
may elicit diminished fremitus when as 
soaated wiUi thickened pleura or with 
emphysema, and increased fremitus when 
the lung IS solidified Perciusion will 
yield various degrees of dullness, and on 
auscultation there is usua)l> found van 
ous l>pes of rales and often brotidio 
vesicular breathing Clubbing of the fin 
gers and polycythemia are frcijuentlv 
found m chronic massive pulmonary fi 
brosis 

iSeoplaam* of tho Lungs 

Tumors of ilic lung may be malignant 
or benign, single or multiple Carcinoma 
and sarconu arc the malignant ncopla^nis 
most often encountered The tumors nuy 
bt primary or metastatic Tlicy may 
originate in a bronchus, the lung tlie 
mediastinum, or m some distant part of 
the body 

Symptoms 1 he symptoms arc pam 
dyspnea, cough and bloody cxpcctora 
tion, pleural effusion vvhidi is often 
blootly, and associated pressure signs 

Physical Signs Inspection and pJ 
patian show limited expansion over d e 
affected (»art, and there will be dmmu 
lion or ib^cnce of tactile fremitus, il 
tun or ho m close contact with a hmn 
thus Cyanojis mJ distended su|>crtiC‘-J* 
vtns arc often notnl uj>oii de 
fart of the chcsl wall Percusum e'n'* 
duliicvs II j iiKjviblc unk'v a' 
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wjih eiTusioii Auscullalion uill re\caJ Where the pleura js irritated a varying 
the absence of breath sounds if the amount of fluid is generally present, 
tumor lies between the lung and pleura Metastatic Mahgnaticy Metastatic 
because of tJie slight compression If the carcinoma in the lung occurs generaUy in 
tumor IS adjacent to a bronchus and women from a primary focus of the 
compresses the lung, bronchial breathing breast, or it may be secondary to car 
IS heard Pleural effusion usually appears cinonia situated anj where in the body 
e'lrly in the disease and is bloodstained Again the hilum shows early invoKe 



Fig 11— Tumor of the lungs (Philadelphia General Hospital ) 


X ray Findings Primary Maltg ment and in progressing it may be ac 
iiojiry Primary malignancy of the lung companied by a pleural effusion Dense 
IS unilateral carcinomatous m nature mfiltrahon may occur from and along 
and of the nodular or infiltrating type the distribution of the bronchial tree 
The situation of the former is usuallj at There is a consequent increase m the 
the hilum and consists of small sharply bronchial markings and spotting of tu 
defined nodules of medium density pos mor masses through the lung or the 
sibly with striae radiating into the ad process may appear simply as areas of 
jacent parenchyma In the infiltrating hgiit density or rounded thin plaques 
t) pe the tumor may arise from the scattered throughout all tlie Jung lissiies. 
bronchus infiltrating along its branches (See Fig 12 ) 
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The detail simulates tliat of miliary m the interlobar tissue near the root of 
tuberculosis The areas of involvement, the lung 

however, are more even and dense than Physical Signs Inspection shows 
those of the latter diminished expansion, and palpation 


Syphilis of the Lung 
This disease is not readily diagnosed 
by ph> sical examination alone A gumma 



I'lS 12— Mftajtat c carcinoma of the lungs 
(Courtes> of Dr Leon Solis-Cohcn ) 


of the lung ma> guc rise to ph>su^il 
signs similar to those vhcilcd ovir pul 
moiur> tumors except tluit the most 
common location is along the hilum 
S>philisma> be suvi>cclcd ifDi'spines 
sign is present in conjunction vsith a 
I>oiituc Wasscnnaiin rciction and a 
previous historj of sjphilu TIicm: man 
1101311 >115. together VMiJi 1 tuiiHir along 
ihc hiluin iiuLe the diagnosis of pul 
imiur> s>|hihshighl> josjibic fibrous 
intcrMiiul pneunion a is more common 
tlun gunuiuu Tire greatest infiltration 
i» tutulU f» uiul m the { *eura •uvl m the 
cor 1 cctise I Ml c Iran em rL espccullv 


eliats increased tactile fremitus, but it 
the pleura is involved, diminished tactile 
fremitus will be elicited There usually 
IS impaired resonance, and, at times, dull 
ness, over the affected area on percus* 
Sion, while auscultation reveals bron- 
chovesicular or bronchial breathing, and 
in some instances, when an associated 
effusion or the plugging of a brondius 
occurs, there is an absence of breath 
sounds 

X ray Findings. There is generally 
a fan sliaped radiation, extending from 
the hilum toward the periphery but not 
reaching it Tins is a general infilira 
tion process and is not confined to the 
liases alone though it involves the lower 
|K)rtions of the lungs to a greater cNtent 
tliaii the upper The apices are clear 
In there are generally discrete 

shadows of masses in the region of the 
hiluiii 

Pulmonary Tuberculosis 
Pulmonary tuberculosis usually occurs 
as a chronic, mfictious disease of m 
sidious onset and often following a pro- 
iracted course The acute types of tuber 
culosis, the miliary type, may be found 
m young children and in those who liavc 
faded to develop an early iinnnmity 
Symptoms Tlic general svnipionu 
arc (hose of any chronic vvnsting disease 
ossoaated with cough, expectoration 
lo^5 of weight and strength, mcrea'cd 
temperature rapid pulse, night sweat*, 
digestive disturbance and hcinoplysi* 
Tlic tubercle baallus is Uic etiologic fic 
lor 

Physical Signs The phvsnn! 

«f fnihronarv tuberculosii dq>en<l Ui'*'** 
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the stage of the disease, tlie amount of 
Uie mvoKement, and the rapidity of its 
progress The ph>s!cal signs of the three 
pnncipal stages of cliromc tuberculosis 
are here considered Pirst stage, or in 
cipient manifest tuberculosis , second 
stage, or moderateJ}' advanced tubercu- 
losis and third stage, or ad\anced tuber 
culosis 



Fig 13 — Pulmonary tuberculosis 
(Courtesy Dr Leon Solis Cohen ) 


First Stage, Incipient Manifest 
Tuberculosis: Symptoms' Cough, a 
slight rise m the evening temperature, 
exhaustion after slight physical or mental 
effort, digestive disturbances and neuro- 
muscular pams, dyspnea, particularly on 
slight exertion and rapid pulse 
Physical Signs: Inspection may re 
veal slightly delayed expansion at one 
or the other apex, palpation may eliat 
slightly increased tactile fremitus, though 
in some instances where the pleura is 
thickened diminished tactile fremitus is 
obtained Slight rigidity of the muscles 
is often demonstrable over the affected 
part In the very early stages no changes 


m the percussion note are appreciable 
When sufficient infiltration has occurred, 
tlie percussion note is usually impaired 
and the pitch somewhat elevated Aus- 
cultation may reveal a somewhat length- 
ened expiratory note, while the inspira- 
tory sound is a trifle harsher tlian nor- 
mal When activity is present, fine moist 
rales are demonstrable after cough In 
open cases tubercle bacilli will be found 
m the sputum 

Second Stage, Moderately Ad- 
vanced S'yxnptoms.' Cough, with or 
\Mthout expectoration and at times he- 
moptysis, rapid loss of weight and 
strength, evening rise of temperature, 
night sweats, digestive disturbances, 
nervous irritability and exhaustion 

Physical Signs’ Inspection shows 
delayed and often diminished expansion, 
palpation confirms inspection and elicits 
increased tactile fremitus, percussion 
yields relative dullness, and auscu/ta- 
fion reveals bronchovesicular breathing 
increased vocal resonance, subcrepitant 
and small bubbling rales, particularly 
after cough Tubercle bacilli in the 
sputum and x ray evidence of the dis 
ease is common at this stage 

Third Stage, Advanced Tubercu- 
losis Symptoms’ Emaciation, cough 
expectoration, elevated temperature, as 
thenia and night sweats 

Physical Signs: Retraction of the 
affected parts is shown by mspeciion, 
tc^ether with delayed and diminished 
expansion, palpation confirms inspec 
tion, and elicits increased tactile fremi- 
tus Percussion o\er consolidated areas 
yields dullness, over a cavity, tympany 
Auscultation over consolidated areas re- 
veals bronchial breathing, bronchophony, 
and small moist rales, over a cavity, 
cavernous or amphoric breathing, whis 
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pered pectoriloquy and moist rales noticed is thickening of the bronchial tis 

Associated pleural effusion or pneumo- sues, extending toward tlie apex, whidi 

Uiorax will materially alter the physical is commonly the first area mvohcd If 

signs healing occurs these thickened areas de 

X»ray Findings Pulmonary Tuber crease m size, but increase in density, 

eulosis Advanced tuberculosis is not and become sharper m outline There 

difficult of detection It is the early case may also be beginning calcification around 
which calls for the greater care. A care them Should the invasion and infection 
ful comparison of the clinical report and coiitiiuie other areas of the lung fields 


Sjd* ImltJei 



I ig 14 — Qironic ulcerative phlhwt. (Jolui C D4Covta Jr i'/iyiieal Diognosit 
\V U Sauruler* Company ) 

the case hislory witll the x rav findings become involved and grajisli spots (tu 
IS ncccssar) (See Fig 13) berclcs) api>car throughout the i*arcn 

\ti> increase and thickening of the cli>iiial tissues rmcinottlmgofthchu’B 
bronciiul nurkiiigs iiitisl be viewed uiili (issue is next seen and is ilwaiS 

suspicion 1 me mottling along the nosUc of tuberculosis These areas uuy 

bronchi is gnicnllj due to cstI> tuiicr then fuse ami coalesce, and ciseitioo 

culows llus IS accomjvamed by exag with or without cavvmwm follows TJere 

gcration of the root diadv us In the is more, or Icss interstitial m I fid 

ante snge the area niiuJved is not as thickening althis liinc, {»arUcuIarly t 

dull! ct as tl e a Iprinl arc i« an I it is re;,ion of ilic liasc U here the aj>c'< 

! ary an 1 I 'urn 1 as a rule Ixxaiise o* me « Ic is involved wc oitcn alvo t- 

lie an « t <. f r\u late in ll e cells Mmg iinolven cut dong ihc vcrlclral l‘‘Jr 

tie ja ’» if I IV v» uii 1* c next cliai„t i f ll e i j j>o«ilc lung It nin»t be rciu<^ 
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bered that tuberculosis in the adult is 
usually first obser\ed in the upper por- 
tions of the lung Fluoroscopically the 
apices are examined for clearness or 
density. The patient should be made to 
cough m order to see i! the apices clear 
up during the act 

Mihary Txibcrculosis The picture 
here is different There is fine hazy mot 
thng extending throughout all the lobes 
The lung on the x ray plate gives the 
appearance of having passed through a 
snow storm The apices are always in 
\ol\ed, the studding is marked, and the 
outline of distinctness vanes according 


to the stage of imolvement Malignancy 
and pneumonoconiosts may often cast 
similar shadows, but m malignancy there 
are not so many areas of greater density 
and sliarper detail, while m pneumono- 
comosis the condition is widespread, but 
does not mvohcthc apices, the diseased 
areas being smaller and distinct m out- 
line without involvement of the sur- 
rounding tissue (Fig 15 ) 

The following classifications of pul- 
monaiy tuberculosis as to the stage of 
the disease and the state of repair are 
adopted at the Sanatorium for Con 
sumplives, Eagleville, Pa 


CUsstfication of Pulmonary Tuberculosis 


Lesiov 

1 Mwwial Lettw 

Slight lesion or lesions limited in total 
volume to that above the second clion 
drosternal junction and fifth thoracic 
vertebra of one side No serious 
tuberculous complications 


n Moderately Advanced Lesion 

A lesion of one or both lungs, more 
widely distributed than under rmnimai 
the extent of w hich may vary, accord- 
ing to the seventy of the disease, from 
the equivalent of one-third the volume 
of one lung (consolidation or marked 
infiltration) to the eqmvafent of the 
volume of an entire lung (infiltration) 
with or without ev idence of cavity for- 
mauon, cavibes not to exceed in total 
diameters 2 cm No serious tubercu 
lous complications 


Possible Sysjeioms 
1 Shffhl or None 

Slight or no constitutional symptoms in- 
cluding (particularly) gastric or in 
testinal disturbance or rapid loss of 
weight, slight or no elevation of tem- 
perature (not over 99 S* F after rest) 
or acceleration of pulse (not over 90 
for men and 96 per minute for women 
after rest) at any time dunng the 24 
hours Expectoration usually small in 
amount or absent. Tubercle baalli may 
be present or absent 
P Moderate 

No marked impairment of function, 
either local or constitutional 
C Severe 

Marked impairment of function local or 
constitutional 

A Sintptoinx Slight or None 
(Same as A above) 

B Symptoms Moderate 
(Same as B above) 

C Sjin^tonir Severe 

(Same as C above) 
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Tuberculosis (Continued) 

Possible Syuptows 

A Simptotiis Slight or None 
(Same as A above) 

B Siinpioms Moderate 
{Same as B aboie) 

C Symptoms Severe 

{Same as C above) 

Under this scheme the folloutiig ehtssifieatiOHS are possible 

Minimal A Moderately Advanced A Far Adianced A 
B “ - B ' ‘ B 

.. C *• « C ‘ ' C 

Ipporenily Cured 

All consUlutional sjmploms and expectoration xnlh bacilli absent lor a period o{ two jears 
under ordinary conditions of bfe. 

Arrested 

All constitutional sjmptomi and expcctorauon with bacilli absent for a period of six months, 
liic physical signs to be lliosc of a liealcd lesion, roentgen findings to be compatible with 
tlie pliysical signs 
Apparently Arrested 

All constitutional sj'mptoms and expectoration with baolli absent for a period of thw 
montlis. the phjsieal signs tobe tboUof a healed lesion, roentgen findings to be compatible 
with ph)sicai signs 
Quieseenl 

Absence of all constituuonai symptoms, expcctorauon and baalli may or may not lie present, 
pliy sical signs and roentgen findings to be those of a stationary or relrogrcssti c lesion , tlie 
foregoing conditions to luve existed for at least tno months 
hnprO' ed 

Ci'iislitutional symptoms Irs'cncd or entirely absent, cougii and expectoration with bacilli 
usually present , physical signs and roentgen findings to be ’liosc of a stationary or retro* 
grtssivc lesicn 
LtttniproieJ 

1 sscntia) syinptcms uiubated or increased, {hysical signs and rotiitgeii f ndii gs U> be 
of an dCtiie or progrrssne lesson 


Classification of Pulmonary 
Lesiov 

in Far Advanced Lesion 

A lesion more extensne than under 
tnoderalely advanced Or dcfiiute en* 
dcnce or marked casity formation. 
Or senous tuberculous compheabons 
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Fjg. IS— ililufj tubtrculojis (Courtesy. Dr Leon Sofis*Cohen ) 



Fjg 16~Acute pneumonic ^thisjs (DaCosla.W B Saunders Company ) 
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tubercle bacilli m the sputum, an x raj 
examination uill usually repeal the true 
nature of the disease 

Acute Pneumonic Phthuis 

This IS an acute infihration of the 
lungs, pneumonia like m character, the 
spcafic organisms of which are cliieily 
the tubercle baalli 

Symptoms . The sj mptoms are acute 
onset, high fe\er, frequent sweats with 
attacks of chilliness, high temperature, 
either of the pneumonic or septic t>-pc 
The temperature cur\e depends upon 
the kind of bacteria growing m s>mbio 
SIS with the tubercle bacilli 

Physical Signs. The ply steal signs 
arc those of lobar and at times of lobular 
pneumonia \\ hen a deep seated tmohc' 
ment has taken place, the ph> steal signs 
are indistinct The temperature cune, 
the rapid respiration and the presence 
of tubercle bacilli in the sputum are diag- 
nosiic of this disease Posituc ph>sical 
findings arc confimutor) It sliould 
also be borne in mind tlut a |>crson who 
ts suJTenng from tuberculosis ina> dc 
\clop pncumococcic or oilier t>-i)cs of 
lolar i»iicumonia or atypical pneumonia 
winch arc independent of the prcviouslv 
existing pulmonaiy tuberculosis Tlicrc- 
forc. the finding of tubercle bacilli m 
the sputum of a tuberculous iiiduidual 
who IS suffering from an acute lung 
coiidition docs not necessariK imhcatc 
acute I ncumonic nhtlusis 


also found m connection with sucli ds 
eases of the lungs as lobar pneumonia, 
pulmonary tuberculosis, etc Qironic 
pleurisy is found m chronic lung dis 
eases such as tuberculosis, fibroid in 
duration of the lung, s}philis and malig 
nant diseases 

Symptoms: The most prominent 
symptom of dry pleunsy is a “stitch 
like’ pain m the side on respiration 

Physical Signs' Inspection shows 
that the patient has a tendency to lean 
toward and favor the affected side, there- 
by voluntarily inhibiting the respiraton 
expansion of tlut side. Fnction frenii 
tus nuj be palpahJ over the affected 
area, percussion is usually negative be 
fore the fomution of an exudate On 
auseuttalion a friction rub is heard al 
the site of tlie infiamnution before the 
appearance of an exudate and also alter 
Its partial absorption 
Chronic Plastic Pleurisy Tlus 
form ina> be diagnosed b) the liistorj 
and the following physical signs Df 
mmtshed expansion ov er the affected side 
IS show n by inspection Palpation chats 
decreased tactile fremitus, except when 
fibrous bands slntching from a bron 
elms to the pleura ire formed, m which 
case, increased tactile ircmitus is choted 
Percussion fields impaired rcsoiuncc 
or rebtue dullness, the difference bems 
au^cd b> the thickness of tlic pleura 
that IS, the thicker the pleura, the dulled 
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monia and acute irticulir rijcninatisni 
are the jjcxt n!o<t common causes 
Symptoms TJiese are sJjortness of 
breath, elevation of temperature and 
mild toxic symptoms 
Physical Signs Over small effusions 
nispccttoii shows dinumshcd expansion 
Over lar{,e ctTusions there will be ab 
sence of expansion Palpation elicits 
weak tactile fremitus over small effa 
sions, none over large effusions TJierc 
will he relative dullness on pcrcusnait 
over small effusions, over large effti 
sions, flatness and positive Groccos 
sign /Itijcu/tafion over small effusions 
reveals distant breath sounds, over 
large effusions absence of breath sounds 
is the rule If the effusion is not bound 
down by adhesions a change of posture 
will bring about a gradual alteration in 
the upper line of dullness 

Pleural Effusions 
Effusions in the pleura may be of 
several types as follows (a) Hydro 
thorax (serum) , (6) pyothorax or em 
pyeina (pus) , (c) hemothorax (blood) 
(d) chylothorax (lymph) (<?) pneu 
mothorax (air) (/) hydre^neumo 
thorax (serum and air) and ({?) pyo 
pneumothorax (pus and air) 
Hydrothorax Physical Signs Tlie 
signs of hydrothorax are similar to those 
of pleural effusions the difference being 
that in hydrothorax there is no eleva 
tion of temperature an exploratory 
puncture will reveal fluid of a nonm 
flammatory character (transudate) Hy 
drothorax usually occurs as a result of 
heart failure and general dropsy due to 
either a pathologic kidney condition or 
Severe anemia and also to neoplasm of 
the lung or pleura 


Pyothorax If the pus is not hound 
down by adhesions the physical signs 
are similar to those of pleural effusions 

Symptoms They are of a septic m 
fection chills fever sw eating and irreg 
ular temperature 

Physical Signs A localized collec 
tion of pus in the pleura (emphyeina) 
mav be discovered by its strict locaJi 
zitton palpation will elicit absence of 
tactile fremitus There will be localized 
dullness on percussion and absence of 
breath sounds on auscultation over the 
affected area Exploratory puncture will 
reveal pus 

Hemothorax This signifies blood m 
the pleural cavity It may be of two 
types The first in which the effusion 
IS free blood is usually the result of a 
ruptured blood vessel of an aneurysm 
or of trauma The second m which 
blood IS so mixed with fluid that the 
effusion IS only bloodstained may be 
found in neoplasm of the lung and at 
times in pulmonary tuberculosis The 
symptoms and physical signs are similar 
to afebnle pleurisy with effusion Thora 
centesis is of diagnostic importance 

Chylothorax Symptoms and physt 
cal signs are those of pleurisy vvith effu 
sion the diagnosis being made by ex 
ploratory puncture 

Pneumothorax This signifies a col 
lection of air m the pleural sac Intrinsic 
causes are a rupture of a portion of the 
lung dunng the course of pulmonary 
tuberculosis malignancy or gangrene 
of the lung extrinsic causes may be 
triuiiiatism by some sharp instrument 
which perforates the lung or other acci 
dent Artificial pneumothoraA. is often 
mduced as a remedial measure in tuber 
culosis and m gangrene and abscess of 
the lung Occasionally pneumothorax ot 
unknown origin may develop 
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Physical Signs: On inspection the 
patient will be somewhat c>anosed and 
d>spneic, bulging of the affected side 
will be in evidence Palpation will reveal 
the absence of tactile fremitus, and per 
enssion will jield tympan> There will 
be absence of breath sounds on ausciil 
talion except when a large coinmunica 



Hg 17— -H)drorneumoU orax 
(Coune»y Dr Leon Solii Cohen ) 


tioii with a bronchus exists m winch 
case there will bronchial breathing 
The com test and mtlallic tiiiklmg will 
be ixDsUivc over massive pncuniothorax 

Hydro- and pyopneumothorax 
These arc due to the presence of scrum 
or pus in tlic hiii}, ni addition to air or 
gas. 

Physical Signs Impechon will show 
dyspnea coti„h an I evanosis and pal 
patten ihc absence oi tactile frcniitns 
Percussun will yield dul ness over the 
Iluid anl tyiiiiany iver the air the 
u{j<r level if .lulliiov vl«n„ing with 
t! c dial 2c * f the jatie it » |»o turc 
'tui^u! ..tt n will reveal ahveiKcof I rrath 


sounds positive succussion splash, posi 
tive com test and metallic tinkling Pyo- 
pneumothorax will, in addition to these 
signs, also give rise to signs of sepsis 
t e fev er, sw eats and chills 

X ray Interpretation of Pleural 
Effusion, Pneumothorax and En 
cysted Fluid Pleural Cavity Pleural 
effusion is early recognized at tlie llu 
oroscope In the massive effusion ex 
tending from the base to the apex there 
IS almost absolute opacity on the af 
fecled side, the diaphragm is not visible 
the heart is often displaced to the oppo- 
site side In a small effusion the dia 
phragm may be depressed and seen with 
difficulty The nonnal pulmonary trans 
parency of the opposite side is striking 
In moderate effusion, the upper limit is 
often visualized as a line or meniscus, 
and by shaking the patient the splashing 
of the fluid can be observed It is often 
possible to cJctemiine the best point for 
puncture of the thorax by careful screen 
ing of the patient 

Pneuiiiolltorax The presence of an 
area of extreme transparency (indicaii'C 
of air), replacing the normal lung 
sliadow s is absolutely diagnostic w 
pneumothorax and is more or less cawh 
detemnncii at the fluoroscojie Tlic air 
iiuy be hiuitcd by intrapleural adhesions 
and by the lung liordcr A jartial or 
complete colbpsc of the lung may occur, 
according to the extent of the pnci m*^ 
thorax Fluid is sometimes present as 
hydro or pyopneumothorax and dns 
will be indicated by the density of t ^ 
fluid sliadow bcneatli the Ir-ui jarciit air 

r itc^jtid FliiiJ Tins will shovvacu'* 

»tv with a fluid level and a 
circuniscriljcil wall It apjicars to be « 
unifonn density ind air nuy overbe the 
flui I It IS quite oilcn difficult to ^ i 
fiTcrtutc !>ctwccii an encysted 
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and a collection of pus in the intralobar 
areas, as both are found m contact with 
the pleura. 

Diseases of the Diaphragm 

The diaphragm is normally one of the 
most active muscles m the body, as it 
constantly contracts and relaxes in its 
effort to carry on respiration There are 
certain pathological conditions which af 
feet the diaphragm, thereb) interfering 
with Its proper function 

Paralysis of the Dinphragni 

Local or Unilateral Paralysis of 
the Diaphragm: This may be caused 
by injury to the phrenic nerv e or to the 
spinal cord Such paralysis is at times 
also tlie result of progressive muscular 
atrophy, or of the toxic action of diph* 
thena or of lead poisoning 

Physical Signs • Inspection reveals 
dyspnea on the least exertion reversed 
respiratory movements on the affected 
Side, and dimmislied expansion , the ob 
servations as to diminished expansion 
on the affected side are confirmed by 
palpation The complementary sums on 
the affected side shows no lowering of 
percussion resonance during inspiration 
and no raising during expiration On 
auscultation breath sounds are not beard 
below the ninth dorsal spine, even dur- 
ing the deepest inspiratory effort There 
IS usually an associated unilateral con 
gestion of the lung 

General or Bilateral Paralysis of 
the Diaphragm* This is a rare and 
extremely serious condition, which is 
likely to cause death if continued for 
any length of time It may result from 
a brain lesion, a fracture of cervical 
vertebrae, from tumors or hemorrhage 
which brings about compression of the 
cord, or from my ehtis Not infrequently 


it IS seen in acute poliomyelitis It may 
also follow diphtheria, lead poisoning, or 
mdammation of the serous membrane 
covering the diaphragm 

Symptoms: These are an inability to 
carry on respiration , in incomplete paral- 
ysis there are faint or incomplete respira- 
tory movements, hiccoughing, very feeble 
sneezing, alteration in the voice, and the 
appearance of the following physical 
signs 

Physical Signs: Inspection shows 
cyanosis, rapid shallow breathing, re- 
versal of the respiratory movements 
(the epigastrium receding during in- 
spiration instead of bulging), and ab- 
sence of the downward movement of the 
abdominal viscera during inspiration 
Palpation reveals decreased movement 
of the lower nbs, on percussion, the 
complementary spaces on both sides will 
be found very much diminished, while 
lung expansion at the bases is practi- 
cally ml Auscultation reveals feeble 
breath and voice sounds , numerous rales 
are usually heard at the bases of the 
lungs A more accurate diagnosis of 
this condition can be made by radiog- 
raphy and fluoroscopy X-rays will show 
the diaphragm arched, and little or no 
descent will be noted during inspiration 

Diaphragmatilis 

This IS an inflammatory condition of 
the diaphragm which may be primary 
or secondary PniHflrv diapliraguiatitis 
IS a rare condition , it may result from 
trichinosis, and, at times, is seen in the 
terminal stages of scurvy Secondary 
diaphragmalitis is frequently encountered 
and may result from disease of the lungs, 
the pleura, or the adjacent abdominal 
viscera 

Symptoms: The chief symptoms are 
immobility of the diaphragm, a sense of 
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constriction encircling tlie lower portion 
of llic chest dyspnea and soreness 
Physical Signs Iiispeclion shows 
absence of Littens sign (phrenic wa\e) 
and diminished expansion of the lower 
cliest Palpalton confirms inspection as 
to the limited motion of the lower chest 
and percussion will rc\eal \er> limited 
complementary spaces Auscultation 
elicits \cry feeble breath sounds at the 
bases and exaggerated breathing over 
the upper part of the chest 

Diaithragmntic Abscess 
(Subphreme Abscess) 

Simple rfi<J//ira^i»a/ic abscess and gas 
eonlavnng abscess arc the two varieties 
iisiiallj found 

Simple Diaphragmatic Abscess 
This nia> occur as a result of a nip 
lured displaced appendix, abscess of the 
liver or gallbladder, retroperitoneal ah* 
sccss, abscess of the suprarenal bodies 
or pj( nephrosis, it also occurs m cm 
p)cma and advanced pulmonary tuber 
ctil( Sts With basal cavity 
Symptoms These arc chills, fever 
and sweating with pain in the region of 
the lower chest 

Physical Signs Inspection will show 
diminished cxjunsion on the alTcctc*! 
SI Ic while palpation cunfiniis inspcc 
non anj reveals absence of tactile 
frntmus over the affected i>ortions Pir 
eussion will reveal dullness or flatness 
over a cirnmscnbcd area nnmilucnced 
1 V resj irvtion or j>o«lion AuseuUatton 


gas coiitammg abscess is more frequenth 
found on the left than on the righi side 
Physical Signs On mspcclion there 
will be diminished expansion over tie 
lower chest and upper abdomen, pal 
patton confinns inspection as to the 
limited motion and reveals an absence 
of tac lie fremitus over the affected }>art 
Tlie apex beat ma} be displaced to the 
right in a leit sided abscess Percussion 
reveals localized tjmpany, and ausciUa 
lion the absence of brcatli sounds ab 
sence of transmitted voice sound viitl 
negative com icst 

Diaplirngnuilic Pleurisy 

This nn) be caused b) i stab wound 
or It may be secondary to inflammation 
of the pleura as a result of tubcrculo«i> 
pneumonia or tmpjema, it ma) also 
result from an mflammatoo condition 
of ail) Msccra l>ing in close proximit) 
to the diaphragm 

Symptoms These are slight d) spi ca 
on exertion pain during respiration usit 
ill> referable to the epigastrium often 
simulaimg the pain of gastric ulcer 

Physical Signs Inspcclion show* 
limited diaphragmatic dcscait winch u 
confirmed by palpation Percussion wdl 
chat limited diaphragmatic respiratofv 
cxair:>ions and auscultation will rcv«l 
diminished breath sounds at the base 
most of the auscultatoiy st,ns however 
usuallv being maskcil bv cor j^cstioft at 
the liases oi the ltmj,> 
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or a sudden strain brouglit to bear upon 
the abdominal Mscera \Nhich forces them 
upward and causes them to break 
through a weakened portion of the dia- 
phragm 

Symptoms. Coiig-enital hernia sel- 
dom gives rise to any sjiiiptoms 

Acquired liemia gi\ cs rise to a seasa 
tion of sudden loss of sujiport m the dia 



Fig 18 — X ray plate showing diapbrag 
matic herniation of the stomach Note 
greater part of stomach is abote diaphragm 

phragmatic region accompanied by acute 
pam and often by temporary collapse 
Physical Signs* The physical signs 
may be limited motion of the aSected side 
on inspection, confirmed by palpation 
which also reveals absence of tactile 
fremitus There will be tjmpany on per- 
cussion, and on auscultation absence of 
breath sounds, while often after taking 
food or drink, in the presence of a left- 
sided diaphragmatic hernia, splashing 
and gurgling sounds may be audible, 
these are intensified by shaking the pa 
tient (succussion) 


Evisceration 

This IS a condition similar to dia- 
phragmatic hernia, the two conditions 
often being confused It usually occurs 
on the left side and may be the result 
of an mfury, such as a gunshot wound, 
stab wound or the result of a crushing 
accident or severe strain A strain, blow 
or crushing accident may simply tear 
the muscle, leaving the serous covering 
intact, this condition is not easily diag- 
nosed by symptoms or physical signs, as 
there is no visible wound and the symp 
toms arc often misleading » 

Symptoms Those sometimes encoun 
tcred m this condition are dyspnea, irri 
tatiiig cough, vomiting and digestive 
disturlxmces 

Physical Signs They are those of 
diaphragmatic hernia 

Eventration 

Eventration (congenital) is rare Some 
years ago, Bayne-Jones^ collected from 
the literature reports of 4S cases The 
condition is characterized by a gen- 
eral expansion of one half of the dia 
phragm, allowing the abdominal viscera 
to be displaced upward into the thoraac 
cavity It IS generally believed to be of 
congenital origin, and as it seldom pro 
duces ^mptoms is usually discovered by 
acadent, either by roentgenography, or 
at the autopsy table A case which the 
author saw at the United States General 
Hospital, No 16, at New Haven, Con 
necticut, presented practically no s>mp 
toms 

Physical Signs: Inspection showed 
absence of expansion of the lower left 
chest, the apex beat being displaced to 
the ngftt Palpation conhnned inspection 
as to the limited motion, and revealed 

1 Bayne Jones Arch Int Med , Feb , 1916. 
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the absence of tactile fremitus Percus- 
sion jielded t>mpany, \vhen the patient 
was m a sitting or upright posture, the 
t>mpany extended to the fourth nb and 
the eighth dorsal spine (from below up- 
ward) , m the prone position, after a full 
meal, there was dullness from the base 
up to the eighth nb postcriorl> , tympany 
from Uic base to the fourth nb anteriorly 
When the patient was fully prone, dull 
ness could be elicited antenorly and 
t>mpaiij posteriorly The diaphragmatic 
nio\cmcnts on tlie left side were limited 
dttsoiUalion revealed that breaUi sounds 
were absent After Uic patient had drunk 
two or three glasses of water or eaten 
a full meal, succussion splashes were 
casil> elicited The diagnosis of cventra- 
Uon was confirmed b) Dr Honji, who 
made \cr) careful rocmgciiologic and 
Huoroscopic studies 

Oui)iaccmcnt of the Diaphragm 

The diaphragm ma> be displaced 
downward b) tiTusion m the pleura, or 
upward b) tumors of the alxlonunal 
M>ccra, enlarged gbnds, or dilatation of 
the stomach and colon 

Symptoms and Physical Signs 
The) arc of the underl)ing condition 
Causes of downwml displaccniem of the 
deij lira,,m should Irc difTcrcntiatcil from 
aWomuial condihons whicli bring about 
upward dupUccmnit of the dnphragm 
f umhiims which displace the dnphragm 
downward usuall) give signs and s)nip- 
m ihc lungi xvhiic 
bring alxjut upward ditplacnncnt wiU 
cau^c swnpt. tm that arc referable to 
the aUIomma} cavil) 


or, reflexly, by some disturbance of the 
stomach, heart, or pleurae It may occur 
m hysteria and m cases of irntation of 
the central nervous sjstem (apoplex) or 
epilepsy) 

Symptoms : The most prominent 
symptoms of spasm of the dnphragm 
are hiccoughing, paroxysmal sneezing, 
laughing, weeping and coughing Tonic 
spasms of the diaphragm sometimes oc 
cur m tetanus, strydinia poisoning and 
hydrophobia The symptoms of tonic 
spasm are a sense of constriction m 
the chest, pain along the insertion of 
the diapliragm, and dyspnea Physical 
signs arc not conclusive 

Diseases of the Dreasts (3Iamntae} 
The mainline are two glandular struc 
turts situated upon the antcnorchcst wall 
between the tiurd and sixth ribs when 
not pendulous Tlic male breast is rudi- 
mentary and m the majorit) ot men the 
nipple IS die only conspicuous portion of 
lint gland Abnonnall) large breast* m 
men, g)iieconustn, may be found m the 
obese and in those suffering from cn 
doenne disturbances jiarticularl) of tie 
gonad pituitary type 

Tlic female breasts arc fully di'il 
oi>cd glanduLar structures capblc of lac- 
tation immediately after childbirth The 
sue of the adult breast dc[«n‘ls u|*o’i 
the coqiulcncy of themdividail ihc state 
of lactation and ^icrsonal jKXulianiv 
The nipple (mammilla) cxcupies the 
center of die nuiijiciidulous breast It 
contains erectile tissue ami m women »< 
I«rfontcd by laclilcrous ducts 
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Polymazia (supernumerary breasts) 
There are reports on record o( men and 
u-omen who have Iiad three, four five 
and one woman Jiad six breasts Those 
m women were lactatmg 



Fig 19 — Carcinoma of breast 


Polythelia (supernumerary nipples) 
Two or more nipples may occur upon 
one breast, or a rudimentar> nipp e 
may occur upon the chest waJI mdc 
pendent of a breast The nipples may 
be malformed or rudimentar), prevent 
mg lactation The) ma) become fissured 
eczematous or be infiltrated by new 
growths 

Neuralgia of the Breast Tender 
areas not accompanied by any enlarge 
ment or tissue changes may occur The 
breast is usually sensitive to cold and 
Uie skin is hyperesthetic This condi 
tions occurs most frequently near the 
approach of the menstrual period 

Mastitis Inflammation of the breasts 
may occur at any age, but is most com- 
mon during lactation because of infec 
tion through the nipple or because of 


traunn Women who have not borne 
children recentl) and those approaching 
the menopause may develop mastitis be- 
cause of faulty involution The breast 
becomes enlarged and develops local 
areas of redness winch are hard and 
lender and may suppurate, causing a 
breast abscess 

Tumors of the breast may be benign 
or malignant 

Benign Tumors Ftbroma Itpoma, 
my;ro}fia adenoma when located m the 
breast seldom give rise to pain and do 
not ulcerate They are not connected 



Fig 20 — Carcinoma of breast 
(Philadelphia General Hospital ) 


with the skin, so that the skin is easily 
moved over the tumor mass Benign 
tumors usual!) occur m young adults 
and do not give rise to metastasis 
Malignant Tumors These are sar 
coma and carcinoma 
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Sarco»ia The tjpe of sarcoma de- 
pends upon its enibrjonic cell formation^ 
I e. round cell, spindle cell, xn>eIoid, 
lymphoid, etc. Theae tumors often attam 
a large size, they liave a tendency to 
ulceration and gi\e rise to metastasis 
Carcinoma This is the commonest 
and the most fatal of the breast tumors 
It usually alTccts women near the meno- 
pause, though It may occur at any age. 
The tumor mass is, as a rule, located 
near the nipple, causing retraction It 
IS adherent to the skin, causing pucker- 
ing, the skm IS not movable over the 
mass and is tender to touch The lym- 
pliatic gland becomes enlarged and mc- 
lastisjs occurs early Massive destruc- 
tion of tissue occurs m advanced cases 
Cysts: Cysts of the breasts may oc- 
cur at any age, they may be single or 
mulii|)lc and may contain various sub- 
stinccs 


as small hardened masses, and may be 
associated with bleeding from the nipp't 
This IS often found m women at tbe 
menopause or in those suffering froai 
ovarian disease, who have an overpro- 
duction of anterior pituitary sex hor 
monc with a deficiency of ovarian hor 
mone 

Cystic Hyperplasia This is charac 
terized by tlie fonnation of round freeh 
movable masses m the center of the 
breast These originate in the duct s\' 
tem and may be single or multiple This 
condition is said to be due to tJic uninlcr 
rupted production of large amounts of 
cstrm by persistent ovarian follicle cv ‘ts. 

Paget’s Disease of the Nippl* 
This IS a crusting ulceration or erosJC™* 
with retraction of the nipple Disloclg’og 
of the crusts exposes a raw surJace 
whicli may bleed Occasionally there » 
a scrosaiiiniineous discliarge Iron* 
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The clinical manifestations are vague 
so that the diagnosis is often overlooked 
There may be a sense of heaviness or 
crowding in the anterior chest or stane 
tenderness on pressure over tJie sternum 
occasionally there may be heard fine 
crepitations ot cr the sternum during deep 
respiration or syiiclironousiy with the 
heart beat There maj else be a short 
hacking nonproductive cough brought 
out by deep breallnng or by talking and 
there is usually a slight rise in tempera 
ture. In the absence of complications re- 
covery usually takes place within one 
week. 

Acute Suppurative Mediastimtis 
or Abscess This may follow the acute 
simple type or start as an acute infective 
suppurative process secondary to infec 
tion of the chest wall the spine or the 
mediastinal contents It may also result 
from blood stream infections erysipelas 
actinomycosis infections about the face 
mouth or neck and from empyema and 
pyopericardtum Occasionally it may be 
a complication in influenaa tjphoid fever 
pneumonia pneumothorax tuberculosis 
syphilis lymphogranuloma and other 
severe mfections 

Clinical Manifestations If the sup 
putative process in the mediastinum de 
velops during the febrile stage of an acute 
infection it may remain undiagnosed Its 
presence may however be suspected by 
the occurrence of chills an increase m 
temperature that may show a definite 
septic curve sweats and severe retro 
sternal pa n with a sense of suffocation 
When the abscess is circumscribed and 
large it may cause signs of tumor that is 
partial bronchial stenosis ditSculty in 
swallowing venous distention and other 
signs of the mediastmal syndrome 

Fluoroscopic examination in the an 
teropostenor and lateral positions may- 


reveal tlie abscess and x ray plates taken 
m these postures may show the encroach 
ing shadow Abscess of tlie mediastinum 
IS fatal m most instances Recovery may 
occur if the abscess points at the surface 
and IS aspirated or when it ruptures into 
a bronchus and does not cause suffoca 
tton 

Chronic Indurative Mediastimtis 
Tins may be a sequel to the acute types 
It IS usually evidenced by mediastinal 
fibrosis pericardial adhesions often with 
adhesive bands compressing the great 
vessels and is occasionally associated with 
caseation of the mediastinal lymph glands 

Mediasitnopertcardths is characterized 
by great cardiac hypertrophy with dilata 
tion causing cyanosis dyspnea cough 
portal and renal congestion and occasion 
ally perisplenitis perihepatitis and as 
ates knowm as pencarditic pseudocir 
rhosis or Pick s disease 

ClinicaJ Manifestations These are 
referable mainly to the associated lesions 
of the heart and pencardium with tender 
ness over the sternum The findings are 
those of the inferior mediastinal syn 
drome. 

Chronic Suppurative Mediastimtis 
(Chronic Abscess) This is generally 
due to caseation of tuberculous pen 
bronchial or mediastinal glands or to tu 
berculosis of a spinal vertebra It may 
also be caused by a foreign body such as 
a needle or bullet lodged m the tissues 
of the mediastinum The clinical mam 
festations depend upon the size of the 
abscess and the absorbab hty of the pus 
A large abscess will cause pressure symp 
toms Slow absorpbon of the pus will 
cause mild toxic symptoms character 
jstic of a cold abscess 

Mediastinal Adenitis Normally the 
mediastinal lymph nodes are situated m 
the antenor and posterior mediastinum 
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s) iidromc according to the area of maxi 
mum compression 

The Superior Mediastinal Syn 
drome Tins js irwnifested bj Uie fol 
lowing s>inptoms and physical signs 



Fig 22— Same as F g 21 showing 
colhc of S{oj:« 


brought about by pressure upon the venae 
cavae the \agus tlie s>iupathetics the 
recurrent laryngeal nerves tJid esi^ha 
gus and the tracliea 
Symptoms These are (1) Pain in 
the sternal region and base of the neck 
may be sharp dull or oppressive it is 
aggravated by deep breathing talking or 
walking (2) Hoarseness is of a peculiar 
harshness (3) Cough is otten persistent 
has a brassy quality and inav be dry or 
there may be various amounts of sputum 


the kmd and quality depending upon the 
accompanying bronchial and pulmonary 
inflammation (4) Dyspnea associated 
vvitli a vvliceze, is due to traclieal or bron 
dual compression (5) Dysphagia is due 
to pressure upon the esophagus (6) 
Paralysis of one side of the diaphragm is 
caused by compression of the phrenic 
nerve 

Physical Signs Inspection ( 1 ) Pos 
lure Tlie patient usually prefers to lean 
fonvard and when he sits erect the head 
IS held ill hyperextensjon (2) Cyanosis 
of the head neck and upper diest TJie 
cyanosis terminates abruptly revealing a 
sliarp line or dennrcation (collar of 
Stokes) (3) Marked venous distention 
of tlie head neck upper thorax and up 
per extremiUes This may be accom 
pamed by edema Palpation This will 
elicit tenderness over the upper sternum 
clavicles and nbs Percussion Dullness 
IS elicited over the upper sternum and at 
tunes ill the upper part of the mtrascapu 
larr^ion Auscultation Vanouscrunch 
ing sounds sibilant and sonorous rales 
may be audible when there is partial pul 
nionaiy compression In complete com 
pression of a bronchus breath sounds are 
absent 

Lower Mediastinal Syndrome This 
is caused by pressure upon the esophagus 
inferior vena cava hepatic veins and the 
heart The symptoms and signs are dys 
phagia enlargement of tlie liver ascites 
distended veins over the abdomen and 
lower extremities edema of the legs and 
a higher blood pressure reading m the 
lower extremities than m the upper ex 
tremities 

Aneurysm Aneurysm of the aortic 
ardi may cause the kmd of pressure 
symptoms found m solid tumors or large 
mediastinal glands particularly so when 
thnll bruit and tracheal tug are not de 
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nionstrable This is particularly true of 
dissecting ancur>sm. Fluoroscopic ex- 
amination may show pulsation and the 
x-ray will usually reveal a comparatively 



small heart in aneurjsm and a much 
larger heart in most of tlic other medias- 
tinal tumors Tlic histor>- ami other find- 


ings may also help in the differentiation 
between aneurysm and solid tumor (See. 
pp. 531 and 535). 

Mediastinal Emphysema: Medias- 
tinal emphysema may be caused by arti- 
ficially induced pneumothorax or by 
spontaneous pneumothorax, by a pene- 
trating wound, by erosion of the esopha- 
gus, the trachea or a main stem 
bronclius, and by inflammatory lesions 
m the neck- The clinical inamfestatwns 
arc sudden retrosternal pressure and 
dyspnea followed by subcutaneous em- 
physema in the neck and cliest and tym- 
pany replacing sternal and heart dullness. 
Breath sounds and heart sounds may be 
inaudible over the anterior chest u'alh 

Mediastinal Hemorrhage ! Tins iMj 
result from a fractured sternum, 
traling wound, ruptured aneurysm, or 
other blood vessel in that region. Small 
hemorrhages may pass undetected. Large 
hanorrhage if spontaneous wdl 
sudden oppression in the anterior chest, 
small rapid pulse, dyspnea, and signs of 
internal hemorrhage associated with 
mediastinal syndrome. 
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be done by a thorough physical exam- 
ination It must also be borne in mind 
tliat various laboratory tests are often 


required as an aid in determining the 
etiology and the prognosis of the car- 
diovascular patient. 


Aiialoiiiy 


Tlie ^lediastinum 
The mediastinum is a space formed 
tl ic midlme of the thQ^acl^r:>^,fJ7^y 
the appro ximation of the tun 
pleurae; it divides the chest into two 
puImonai>’ cavities. TIic two pleurae are 
not, however, m contact with each other 
at Uic midlme, but have a space between 
them, which contains all tlic chest vis- 
cera, «ccpt the lungs. The mediastinum 
»s divided into anterior, siif>enor and 
>indd/g rcftiotts. 

^ 1. The anterior mediastinum vvhicli 
lies m front of ITTc l i<.irl. and 7n conLi ct 
wiUi ai^iernum, between the second 
and sixth ri bs inc lusive, has axTupper 
^htch is larrovv and sliallm v (above 
die fourtli rib) and a lower part corre- 
sponding to the giuidnl ateral free space. 
^Qt itcnts arc umm^ xirtant. 

2 f)w superior mediastinum i» Uic 
section above Uic heart conuining the 
tracJica, Uic esophagus, the Uioracic duct, 
the transv erse t>ortion of the aortic arch, 
the innominate artery, the Mt carotid, 
subclavian and innommatc veins. Uic up- 
jxr jart of the sui>cnor vuia cava, 
U.C two pncumogajirics. Uic U/t recur- 
rent hrj ngciU, the phrenic .md cardiac 
nervts. the Uomus gland or its re- 
nums. and some bror.chul ami J^hj. 
platic glands. 


and vessels, the tennination of thcarjgos 
vein, the bifurcation of the trachea, and 
some bronchial lymphatic ghinds. 

The Prccordium 
The precordium is a rectangular, ar- 
bitrarily-defined space overljing the 
heart, its great vessels and the peri- 
cardium. It is bounded above by the 
second rib; below by Uir sixth nb; 
its right boundary is the right paras- 
ternal Imc, and its left boundarj' the left 
midchvicular line. 

Tlic Pericardium 
The pericardium is a cone-slupcd, 
fibroscrous sac wliidi occupies tlic mid- 
dle mediastinum, and contains the heart 
and the roots of the great blood vessels. 

It is attached by its broad base to Uie 
dliphragin, wluJe its apc.x extends up- 
ward by divcrticulac upon the w.ills of 
the great vessel* a* far as tlieir first 
subdivision. It is also attaciicd in front 
to the stcnium; laterally, to the mcclus- 
Unal pleura, and posteriorly, to the 
csoplugus, tradic.1 and the main bronchi. 
Tlic phrenic nerve passes over its lateral 
surface. 
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ately to their age and physical develop 
meiit Tlie heart measures from lltol3 
cm (4H to 5y> inches) in length from 
to 9^ cm (3 to ZYi inches) m 
breadth and 5^4 to 6^ cm (2% to 
Indies) mtluckness Its size may roughly 
be compared to that of its owners fist 
It IS freely movable within the pencardial 
sac, Its only attacliment being (he great 
vessels which originate from Us base It 
rests upon the central tendon of the dia 
phragm. 


edge) and the apex of the heart are 
anteriorly situated Anteriorly the heart 
IS almost entirely covered by the Jungs 
and only a small quadrilateral portion of 
the right v entnde is exposed to the an 
tenor chest wall This exposure is caused 
by the recession of the anterior border 
of the left lung at the fourth rib and 
interspace. 

The Heart Chambers The heart 
contains four chambers or cavities, two 
chambers to each side of the heart, an 



Fig 1— Anterior view of the right chambers of the heart with the great vessels 


Tile base of the heart is directed up 
ward backward and toward the tight, 
and IS on a level with the second inter 
costal space 

The apex of the heart points down 
ward, forward and to the left on a level 
with the fifth intercostal space beyond 
the parasternal line or about 8 to 9 cm 
(3^ to 3^ inches) to the left of the 
midsternal line The long axis of the 
heart is inclined at an angle of 60® to 

tody 

i he right aurtSIe and ventricle, a small 
portion of the left ventricle (the left 


upper (;»efTcie or atnum) and a lower 
fventnde) These^e designated re- 
spectively as nght^^Rfi^nd right ven 
tncle and left^^^cie^d left ventricle 
The two a^^feT'lie uppermost and 
constitute the base of the heart, these 
chambers are smaller and their muscular 
walls are thinner than their respective 
ventricles Tlie left ventricle is larger 
and Its wall thicker than the right ven 
tnde. There is no intercommunication 
m the normal, heart (after birth) be- 
tween the and npne between the 

ventndes Each ai^&l^communicates 
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wjtli as respective venlncle Uirough an 
onfice which is guarded by a valve^ 
known as the aunculov entncular valve 
Xlic vulral or btciisptd zalve separates 
Uie left aimclc from the left ventncle 



blood from the superior and infenor 
venae cavac for transference to their 
respective ventricles tlirough the auncu* 
loventricular orifices The ventncles in 
turn propel the blood thus received, 
through onfices winch are guarded b> 
valves (the semilunar valves), into the 
aorta by the left ventricle and into the 
pulmonary arler> b> the right ventricle. 

The aorttc taLe guards the orifice he 
tween the left ventricle and the aorta 



3— Tlie left auricle and 
Tl>e arroH i iiKlicatc the course ol the hwL 
I Coluinnac can eac 2, jwtullary iau*ci« 
3 clu rdae ten liiuc 4 oriiice of aorta s 
anirrtur flajv of initral valve 6 aitcriof 
cardiac vein 7 i>cctirute murcle* t5.aurK 

^ar appadix J aunculoventricuar <yv 

f*ce 10 aorta 11 cavnr of tl c left aur J< 
12^ riaht ou nv/iury vrl u 13 i<i.rr»iur7 
incTf, 14 left pulnxinafy vc n» I* 'cr-^ 
cara inferior Jh, c rrn ary unui 17 tra.“> 
vcT»e traiKli of the ri^l i coronary artery 
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four heart \aKes is situated m a space 
bounded by tlic third and fifth nbs and 
the sternum This differs greitly from 
their chmeal position 
The pulmonary talze guarding the 
pulmonic opemug lies uppermost it is 



Fig -t — Tile \alves of the heart Vtc^ 
from above showing their r^atne sue 
and position during s>stole The dotted 
lines indicate the respccti'e sues during 
the rest period (SpatteKoli) I Ventneu 
lus dexter 2 annulus hbrosus s miter 
d ventricular sinister 4 cuspis Mstenor 
vah ulae b cusp dahs (mitralis) 5 cuspis 
anterior valvutae bcuspidalis (tmtralis) 

6 trigona fibrosa 7 valmla scmi/unans 
suustra aortae 8 valvula sem luoans sin 
istra a pulmonalis 9 valvula semilunaris 
anterior a. pulmonalis 10 conus arteriosus 
11 valvula semilunaris dextra a pulnw 
nalis 12 vaU-ula semilunaris dextra aor 
tae 13 valvula sem lunar s posterior aor 
tae 14 cusp s anterior 15 cusp smedal s 
16 cuspis posterior (14 15 and 16 nuke 
up the valvulae tricusp dal s) 17 annulus 
fibrosus dexter 


Situated directlj beyond the upper part 
of the left third costostemal articulation 

The aortic zaUe guarding the aortic 
opening is more centrally located than 
the pulmonary valve It is on a level with 
the third intercostal space behind the 
sternum somewhat to the left of the 
imdsternal line 

The iiutrcl (between the left 

auricle and xentncle) lies on a let el with 


the fourtii nb and interspace behind the 
sternum a little to the left of the median 
line 

The tnaispid oaloe (between the right 
auricle and tcntricle) is m the median 
line behind the sternum It is on a level 
with the fourth interspace and the fifth 
nb 

Clinical Positions of the Valves 
That IS the points at which the sounds 
are best heard are 

Pulmonary Second interspace to the 
left of tlje sternum 

Aortic Second interspace to the right 
of the sternum 

Mitral At the apex beat (fifth inter 
space 25 cm or one inch to the right 
of the left inidclavicular line) 

Tricuspid At the right border or 
center of the lower end of the sternum 



F g S — ^Anatomical position oi heart valves 


The above mentioned areas are chni 
cally chosen because the sounds pro 
duc^d by the various vahes m dosing 
can be heard with the greatest intensity 
at those points 

Topographic Outline of the Heart 
The exact position of the heart vanes 





392 


Medical Diagnosis 


in different individuals, and often, m the 
same individual at different times This 
IS particularly true of its lower border 
The heart is held in position chiefly 
because of its suspension from the great 
vessels, this being the only fixed point 
It rests upon the central tendon of the 



Fig (^Points indicating dirucat position 
of th« heart valves 


diaphragm, which acts only as a support 
having no attachment to the heart 
Therefore, when the diaphragm is pushed 
downward as in forcible inspiration the 
heart descends lower, and per contra, 
during deep expiration the diaphragm 
raises it considerably The type of chest 
should be borne in mind when the post 
tion of the heart is considered, because 
diffcruiccs m the length and width of 
the chest will alter the position of the 
heart in its relation to the chest ivall 
Change m the position of the bod) 
alters the position of the lower portion 
of the heart, as it will gravitate toward 
the dependent portion of the body The 
upper boundar) of the heart is more 
nearly constant In children the heart 
lungs higher tlian in adults probably 
because of the greater arching of the dia 
pliragtn and the protKtrtionately sliorter 
vessels. In the aged the heart extends 


about one interspace lower than in the 
young adult, no doubt because of the 
laxity of the diaphragm and the stretch 
ing of its upper attachment 

The average position of the heart may 
be described as follows 

The upper border corresponds to a 
line drawn through the upper edge of 
the third costal cartilage, extending 1.2a 
cm or mch to the nght of the nght 
sternodiondral articulation and 2 5 cm 
or one inch to the left of the left stemo 
chondral articulation This line forms 
the cftiitcal base oj the heart, passing 
through the tops of the auricles, it acts 
as the dividing Ime between the auricle 



and tlic great a essds. The highest iiom^ 
of the heart is the left auricle, rcacliing 
Uic second intercostal space near it* 
sternal articulation 

The lozier border corresponds to » 
slightly curved line drawn obliquely 
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across tltc chest with its con\exi{y down- 
ward from tlie apex (fifth interspace 
mside the midclavicular line) across 
the base of tlie ensifomi cartilage to a 
point 2 5 oil or one inch to tfie nglit of 
the nght sternal line m the fifth inter- 
space This border is formed by the 
right ventricle and apex of the left vcn- 
tncle (anatomical base, not clinical) 



Fig 8~-The anterior aspect of the nor 
mat heart and great vessels, shoeing their 
relation to the anatomicat landmarks (nb$) 
sternum (clavicles) of the front of the 
thorax. 

The nght border is indicated by a 
slightly cuned line (to the right) unit 
mg the upper right with the lower nght 
points (third nb 1 25 cm or % inch to 
the right of the sternal articulation to a 
point 2 5 cm or one inch to the nght of 
the right sternal bne in the fifth inter 
space) This border is formed by the 
nght auricle. . ^ ^ ^ • 

The left border coincides with a 
slightly convex line (to the left) join 
mg the cardiac apex with the upper 
border 2 5 cm or one inch to the left of 
the third stemochondral articulation 
This border is formed by tlie left ventncle 
The aurtculaventncular septum cone 
spends to a line drawn across the ster- 


num from the third left to the seventh 
nght sternocliondral articulation 

The iiiterventncular septum is indi- 
cated by a line drawn from the third left 
sternal articulation to a point inside the 
apical area 

The Blood Supply of the Heart. 
Though the entire quantity of the body’s 
blood passes through the heart several 
times an hour, it does not utilize the 
blood for Its own nutrition unless it is 
brought to it by the cardiac blood ves- 
sels among vvhidi, the coronary arteries 
are the most important 

The left side of the heart is supphed 
largely by the left coronary arteiy which 
arises from the left aortic sinus, divid 
mg into a circumflex branch which sup 
plies the left ventncle and auricle, and 
a left descending branch which runs 
along the anterior longitudinal sinus to- 
wards the apex of the heart, supplying 
the interventricular septum, the left ven- 
tncle and to a slight extent the right 
ventricle 

The nght side of the heart is supphed 
laigely by the nght coronary artery 
which anses from the nght aortic sinus 
ft hes between the nght auricle and 
conus arteriosus along the posterior lon- 
gitudinal sulcus, and as the posterior 
descending ramus it almost reaches the 
cardiac apex Branches of tlie nght 
coronary artery supply the right auricle, 
tlie right ventncle, and to some extent 
also the left ventncle The coronary 
arteries anastomose freely by means of 
nunute branches, thereby establishing a 
collateral circulation if one of the 
brandies should become occluded The 
veins and thesbian vessels may also as- 
sist m the cardiac nutrition (Bellet). 

The tews oi the heart accompany the 
artenes and empty directly into the right 
aunde 
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The lymph vessels of tlie heart are namely the superior cervical, the tnje 
numerous They originate from the nor cervical which is the largest cardiac 
lymph spaces m the clefts between the branch of vagus origin and the thoracic 
muscle fibers run parallel to the blood cardiac branch which arises from the 
vessels and terminate in the thoracic and vagus trunk within the thorax The 
right Ijmphatic ducts function of the vagus cardiac nerves is 

Nerve Supply of the Heart The cardiac retardation 
heart possesses an extrinsic and intrinsic (c) The cardiac plexus is situated at 
mnervation The extrinsic innervation the base of the heart and consists of a 



Fig 9 — ^The nerves of the heart. 


consists of (a) the sympatlieiic cardiac superficial and a deep part It is coni 
nerves (t) tlie cardiac branches of the posed largely of the various cardiac 

vagi and (c) the cardiac plexus nerves of vagus origin with but a meager 

(j) The sympathetic cardiac nerves s>mpathetic supply Its vanous ramifi 
consist of the superior middle and iii cations are found at the base of the heart 
jenor cardiac nertes arising from the Uic pericardium the aortic arch, tli® 
supenof middle and inferior cervical coronary vessels and the larger veins 

ganglia respectively and several brandies Tlie cardiac plexus is supposed to assist 

which arise from the sympathetic trunk in the regulatory control ofheartrhythm 
below Uic mfenor cervical ganglion The The iiunnsic innervation of the heart 
function of the sympathetic cardiac is through a widdy distributed 
nerves is cardiac acceleration of gangha containing neurons largely of 

(b) The cardiac branches of tiu ^agt parasympathetic ongin (KunU) The 
consist of three branches on either side functions of the intrinsic cardiac »crvt)U» 



Anatomy and Physical ExaJnination of the Heart 


395 


sjsteni are not fully known It seems to 
liavc a regula(or> control winch is exer 
ciscd through tlic \isccral components 
of the cerebrospinal nerves m\oKed m 
the mncr\aUon of the heart, as cardiac 
rhjthm is not entirely dependent on the 
central nervous system (For origin of 
the cardiac impulse, Sec p 424) 

The supracardtac vascular area com 
pnses a rectangular space extending 
from the cardiac base to the clavicles, 
and bound on eilJicr side approximately 
b> tlie parastcnial lines Within this 
area are found the aortic arcli, tlie su- 
perior vena cava, the mnonnnate artery 
and veins 

The Creal Vessels of the Heart 
The Aorta: The aorta arises from 
the base of the left ventricle, ascends a 
short distance, llien arches backward and 
to the left to descend on the left side 
of the vertebral column The ascending 
aorta lies behind the sternum It ongi- 
nates near the tlnrd left chondrosiemal 
articulation and ends at the second right 
costal cartilage The aortic arch com- 
mences at the second right costal car 
tilage running obliquely upwards and 
backwards towards the fourth thoracic 
vertebra, where it becomes the descend 
ing thoracic aorta The highest point of 


the aortic arch is at the center of tiie 
sternum, usually about one inch (2 5 
cm ) below the suprasternal notch 
The innominate artery arises from 
the right upper part of the aortic arch 
and runs obliquely upward to the nght 
sternoclavicular junction where it di- 
vides into the right subclavian and com- 
mon carotid arteries 

The left subclavian and common ca- 
rotid arteries arise from the aortic arch 
between its middle and posterior extrein 
iiies (left), tlie subclavian runs almost 
verticall) upwards into the neck and the 
common carotid runs ob/iquely upwards 
into the neck 

The Innominate Veins The nght 
lies under (he inner extremity of tlie 
right clavicle, and the left lies beneath 
the upper portion of the raanubnum 
The Superior Vena Cava This be- 
gins at the junction of the innominate 
veins at the right sternoclavicular ar- 
ticulation and runs parallel to the ster- 
num, lying beneath and somewhat ex 
temal to its right border, and ends at 
the third chondrosternal articulation (its 
entrance into the nght auricle) 

The Pulmonary Artery This runs 
along tlie left sternal border beneath the 
second intercostal space and the second 
costal cartilage 


Pliysical Examuiatioii 


Inspection 

Having by general examination previ 
ously ascertained the posture of the pi 
tient, his color, the presence or absence 
of cyanosis, edema, dyspnea, distended 
veins, abnormally pulsating vessels, etc, 
the examiner may now confine his atten- 
tion to local inspection of the heart area 
Technic. The anterior surface of the 
chest IS bared of all clothing and the pa- 


tient IS placed in a position where a good 
light will fall upon the part to be ex 
ammed During the examination the pa 
tient may be standing, sitting or lying 
flat upon his back, depending upon the 
seventy of his condition Often all three 
positions are utilized m the examination 
of the same patient The examiner should 
always handle the patient gently so as 
to gam his confidence and avoid any ex- 
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citement Inspection of the heart is prac- 
tically confined to the precordial area, 
and to visible pulsation m the superficial 
vessels 

Purpose The object of cardiac in- 
spection IS to observe (vi) The general 
contour and appearance of the precor- 
dium, and particularly the presence of 
abnormal bulgings or depressions, (B) 
abnormal pulsation in the precordial area 
and m the neck and extremities, and (C) 
the location, force and extent of the apex 
beat 

A, Contour and Appearance of 
the Precordtum 

1 Abnormal precordial prominence or 
bulging may be caused by the following 
conditions 

(а) Swelling of the cellular tissue or 
by fatty tumor 

(б) Undue prominence of the nbs 
caused either fay rickets or by a badly 
united fracture 

(c) Deformity of tlie chest due to 
spinal curvature 

id) H>pcrtrophy of the heart from 
any cause particularly m very young 
subjects 

(e) Pencardial effusion and huge left- 
sided pleural effusion in thin chested m 
dividuals 

(/) Aneurysm 

(<;) Mediastinal tumors (usually seen 
above the fourth rib) 

(h) Tumor of tlie ribs sternum or 
chondral cartilages 

2 Abnormal precordial depressions 
may be caused b) 

(a) Scoliosis and rachitic or occupa- 
tional deformities 

(h) Umhlcral dironic pleural adhe- 
sions, adhesions between the pleurae arc 
usuall> very strong and their contriction 
IS gradual Such contraction, particulariy 


if associated with partial pulmonary col 
lapse, will draw the nbs inward, thus 
producing the deformity , pulmonary cav 
ity in the proximity of the precordiiun 
will have a like effect 

(c) Adherent pericardium , in this in 
stance the chest wall is prevented from 
expanding because of adhesions between 
the pericardium and the parietal pleura, 
disuse of the intercostal muscles may re 
suit in slight atrophy, thus causing the 
general contour of the chest to be lost, 
and will produce a depression 

B. Precordial Pulsations 
(Other Than the Apex Beat) 

1 Pulsations at the base of the heart 
may be caused by 

(o) Hypertrophy of one or both au 
rides 

(^) Retraction of the lung or pul 
monary cavity in that part of the lung 
which covers the auncles 

(c) Aneurysm of the arch oftheaorta. 

(d) Mediastinal tumor in close prox 
imity to the aorta 

ie) Diffuse pulsation over the entire 
heart area often seen in individuals with 
very thm and emaciated chest walls 

2 Epigastric pulsation may be caused 
by 

(а) Rapid heart action from an> 
cause 

(б) Dibted right ventncle resting 
upon Uic diaphragm The exaggerated 
impulse of the heart is transmitted to 
the diaphragm because of its close prox 
imity The diaphragm m turn transmits 
tins impulse to a portion of the anterior 
abdominal wall the epigastrium 

(c) Pulsating liver (i e, tricuspid 
regurgitation) 

(rf) Pulsating aorta, often seen in ncu 
roijc individuals with a Uiin belly wiilI 

(e) Aneurism of Uic abdominal aorta- 
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if) Pu]sa{iHgemp>eina 
(jr) Tumors on the left lobe of the 
U\er, transmitted pulsations from tlie 
aorta through the pjloric end of the 
stomach, the pancreas or enlarged lymph 
glands resting upon the aorta 
(h) A greatly displaced heart 



Fig to Broadbent 8 sign Adherent pen 
carditis showing systolic retraction 

3 Pulsations m the right axillary re 
gtOH may be caused by 

(a) Tran'iposition of the heart to the 
right side 

(&) Pulsating empyema 

(c) Aneurysm of the arch of the aorta 

(d) Pulsating perihepatic abscess 

4 Pulsations in the left axillary region 
may be caused by 

(0) Enlargement of the heart dis 
placing the apex beat 

(1) Pulsating emp>ema 

(c) Aneurysm of the aortic arch 

(d) Chrome disease of the left lung 
and pleura associated with retraction, 
thus exposing the hearts action more 
directly to the chest wall 


5 Pulsation of the suprasternal natch 
may be caused by 

(а) A dilated aortic arch (chronic 
aortitis) or subclavian arteries 

(б) An aneurysm of the aorta or sub- 
clavian 

(c) A tumor or enlarged gland (thy 
rotd and thymus) resting upon the trans 
verse arcli of the aorta which extends 
upwards into the neck 

6 Systolic Retraction In ihm indi 
viduals the systole of the heart usually 
causes a heaving impulse over the third, 
fourth and fifth interspaces on the left 
side m line with the apex beat A 
rhythmical retraction or sinking m of 
that region is significant of adhesive peri- 
carditis 

7 Broadbent's Sign A systolic rctrac 
non of the tenth and eleventh inter 
spices below the inferior angle of the 
scapula, is in thin individuals occasion 
ally symptomatic of pericardial adhesions 
The retraction is the result of a drawing 
upon the diaphragm by an hypertrophied 
and vigorously acting heart This phe 
nomenon may also at times be seen in 
cases of marked cardiac hypertrophy not 
associated with pericardial adhesions 

C. The Apex Beat 

It IS of the greatest importance to 
study tlie apical impulse carefully This 
impulse — generally spoken of as the apex 
beat — IS the anatomical starting point 
for the further clinical study of the heart 

The apex beat, visible upon the chest 
ivall of a healthy individual does not 
represent the true anatomical apex or tip 
of the left ventricle As a rule, the im 
pulse IS caused by the tip of the nght 
ventricle, which lies m contact with the 
anterior chest wall and may be consid- 
ered the clinical apex The apex of the 
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left ventricle or anatomical apoi extends 
further downward and toward the left, 
and IS separated from the chest wall by 
a tonguelike projection of the lower lobe 
of the left lung Only m great cardiac 
hypertrophy can the left ventricle pro 
duce a visible impulse 

The apex beat or impulse is usually 
seen as a regular, rhythmical systolic 



thrust visible over an area of about one 
square inch It occurs synclironously 
With the carotid and radial pulse and 
is visible III the fifth intersjxice about 
one inch (2 5 cm ) to the right of the left 
midclavicular line or about 3 or Zy 
inches (7 to 9 cm ) to the left of the 
midstcma] line 

The apex beat is studied by inspcc 
tion, as to Its (I) position, (II) extent 
(III) slrengtli and (IV) rh>thm 

I Position of the Apex Beat In 
)oung iioniul adults cither in the re 
cumbent or erect {losition the apex beat 
IS m the fifth interspace, just beyond 
the left paristcnu! hue, or as already 
mciitioncil one inch (2 5 cm.) to the 
right of tlic left nn Iclavicuhr hnc, or a 


little over 3 indies (7 cm ) to 3^ inches 
(9 cm ) to the left of the midsternal line 
Normal Variations The apex beat 
may be displaced to a certain extent 
and still be considered normal m 
children up to the age of 10 years it is 
generally found behind the fifth nb or 
m the fourth intercostal space in the 
mammillary line or just outside of it 
In old age on the contrary, the apex 
beat IS sometimes found m the sixth m 
terspace and nearer the median line 
Persons having long narrow chests often 
liave a visible cardiac apical impulse m 
the sixth interspace while those possess 
ing short broad chests may have their 
apical impulse in the fourth intercostal 
space The difference m the location of 
the apical impulse m these t«o extremes 
is not so much because of the actual 
position of the heart, as on account of 
the slope of the nb 

Postural Change When a person lies 
upon his left side the apex of the heart 
may shift an inch or more toward the 
left axillary line a similar displacement 
to the right is observed but to a less 
extent when a person lies upon his right 
side These alterations in the position 
of the heart on change of posture are 
caused by gravity, the heart s apex being 
lowered on the side upon which the pa 
tient rests 

Respiratory Change The jwsition o 
tlie apical impulse is little dianged dur 
ing quiet breathing but during forable 
inspiration as the diaphragm sinks an 
the lower nbs arc elevated the 
impulse IS carried downward and toward 
the median line Dunng forced cxpim 
tion It is earned upward and towar 
the left. In some instances a change 
amounting to the extent of an interspace, 

may be noted A liypcrdistcnded stomach 

will displace the apex beat upward 
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Pathologic Displacement or Dis- 
location of the Apex Beat The pith 
ologic causes for displacement of the 
apical impulse ma> be summed up as 
follows 

I Cardiac Conditions Enlargement 
and dislocation of the heart 

II Cxtracardiac Condiiions Deform 
ity of the thorax, pleural effusions (ser 
ous, purulent, sanguineous or gaseous) 
emph>sematous lungs, pleural adhesions, 
shrinkage of the lungs, clc\ation of the 
diaphragm, mcdiastiinl tumors, pencar 
dial effusions 

The apex beat may be displaced ( 1 ) 
Up\\ard, and to the left, or (2) to the 
nght, (3) downward, and to the left, or 
(4) to the right, (S) to the left, and 
(6) to the right 

1 Displaeeinent uptvard and to tnelejt 
may be caused by 

(a) Pericardial effusion The heart, 
being an airtight hollow, muscular or 
gan, will naturally float upon the sur 
face of fluid An effusion m the pen 
cardial sac will, therefore, raise the heart 
upward, and at the same time rotate the 
apex toward the left The apical impulse 
may be seen (when the patient leans for- 
ward) m the third or fourth interspace 
close to the left anterior axillary line 
In the presence of pericardial adhesions 
the apex beat may be displaced own 
wards by a pericardial effusion 

(6) Ascites, meteorism large abdom 
inal tumors, pleurodiapliraginatic ad 
hesions and pregnancy will cause up 
ward displacement of the heart ^ ^ 

the fourth interspace, and only ^ 

to the left of its normal position The 
upward displacement m these cases is 
caused by the elevation of the diaphragm. 
It IS easily differentiated from a pencar- 
dial effusion because m this condiUon 
the apical impulse is quite strong an is 


not influenced by posture, while m peri- 
cardial effusion the prone position almost 
entirely obliterates the apical impulse, 
because of tlie fluid gravitating toward 
the antenor chest wall, thus pushing the 
heart away from it 

(c) Upward traction upon the heart 
by retracted fibroid lung 

(<f) Scoliotic or kyphotic deformity of 
the chest 

2 Displaccnient upward and to the 
right may be caused by 

(a) Conditions in the left chest which 
push the heart upwards and to the nght, 

I f , a left sided effusion, liquid or air 
aneurysm of the lower part of the tho- 
racic aorta occupying the left lower chest 
or a large tumor occup>ing the left lower 
chest, also by abdominal conditions 
which so encroach upon the lower left 
clicst as to push its viscera upward and 
to the right, t e , a greatly dilated cardiac 
end of the stomach or a diaphragmatic 
hernia evisceration and eventration 

(ft) Conditions which pull the heart 
upward and to the nght, * e, fibroid 
phthisis of the nght lung exerting an 
upward pull, or nght sided pleuropen- 
cardial adhesions pulling m an upward 
direction The amount of displacement 
depends upon the quantity of displacing 
malenal m the left chest or the force of 
the pull on the nght side, the greater 
the push or pull the more pronounced 
will be the displacement 

3 Displacement douimard and to the 
left IS noted in 

(tf) Hypertrophy and dilatation ot 
both ventricles Hypertrophy of the left 
ventncle causes the greatest displace 
ment downward and to the left, while 
hypertroph> of the nght ventncle causes 
a greater displacement laterally Simple 
downward displacement may be caused 
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by thoracic deformity, marked emphy- 
sema, aneurysm of the aortic arch, and 
by mediastinal grow ths pushing the heart 
downward, also by an enlarged liver 
pulling upon the central tendon of the 
diaphragm , and, to a lesser extent, by 
a moderate sized, right sided pleural effu- 
sion, or a pyopneumothorax 

4 Displacement dojjnward and to the 
right may be caused by 

(a) Pleural effusion pushing a hyper 
trophied heart to the right, a mediastinal 
tumor or aneurysm exerting downward 
and inward pressure upon the left au- 
ricle, pericardial adhesions to the central 
tendon or right half of the diaphragm, 
and right sided pleuropericardial adhe 
sions pulling the heart downward and 
to the right 

5 Displacement to the left is noted m 

(а) Hypertrophy and dilatation of the 
heart (downward and outward) 

(б) Pericardial effusion (upward and 
to the left) 

(c) Right sided pleural effusions, or 
pneumothorax, pushing the heart to the 
left 

(d) Pleuropericardial adhesions on 
the left side, pulling the heart toward the 
point of adhesion 

(f) Contraction of the left lung (ap 
parent displacement) 

(/) Hypertrophy and dilatatuwi of Uic 
left \cntriclc- 

6 Displacement to the right is noted 
m 

(a) Left sided pleural effusion Dia- 
phr-iRm-itic hernia, eventration and evis- 
ceration, if left sided, may push tlie apex 
beat behind the sternum, and in some 
instances, even as far as Uic nght para- 
sternal or midclav tcular lines The degree 
of displacement usually depends upon 
the amount of effusion and the mobihty 
of the cardiac apex. 


(6) Right-sided adhesive pleurisy with 
contraction — pulling the heart over 

(c) Transposition of the viscera (con 
genital) , the heart is found in the nght 
half of the chest instead of m the left, 
the position of tlie apex beat on the right 
side corresponds to its normal position 
on the left , t e , the fifth interspace be 
yond the parasternal line 

(d) Chest deformities because of dis- 
turbed anatomic relations may displace 
the beat in any direction 

Resume of the principal causes of 
displaced apex beat 

1 Hypertrophy and dilatation op the 
heart, down and to the left 

2 Pericardial effusion, up and to the 
left 

3 Chrome pleural and phthisical offec 
lions, right or left 

4 Emphysema down and, sometimes, 
to the right 

5 Pressure of subdiaphragmaltc con 
dtitons, up and, sometimes, to the left. 

6 Pressure of aneurysm or mcdioS' 
Unal grotVih up and, sometimes, to the 
left 

7 Chest deformities, displacement m 
any direction 

II Extent of the Apical Impulse 
TIic extent of the normal apical im 
pulse m an adult, not too fat, is about 
25 sq cm (one square inch) How- 
ever, the normal apical impulse may vary 
m extent but an impulse greater than 
that usually is due to some pathologica 
cause 

Normat Variation: The impulse may 
be increased m persons liav mg thin chest 
walls, also after exertion and excitement, 
mental or phj sical and after the mges 
tion of certain drugs, such as stochnmc, 
alcohol and digitalis, it may be difin 
uhed or absent in normal persons who 
arc very stout or possessed of an cx 
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iremely thick chest wall, likewise m 
those having very large lungs If the 
apex chances to be behind a nb lire 
apical impulse nny not be visible 

Pathologic Causes of Increase in 
the Apical Impulse Any condition 
tliat increases the force of the lieart, and 
as often happens, its rate as well will 
increase the area of apical impulse For 
example 

1 Hjpertropliy of the heart caused 
either by overwork or an endocardial 
lesion 

2 Dilatation with a certain degree of 
hypertrophy 

3 Nervous palpitation and excite 
ment 

4 Exophthalmic goiter 

5 Drug poisoning (digitalis, alcohol 
tobacco, tea, coffee and strychnine) 

6 Retraction of the left lung (relative 
increase) 

Pathologic Causes of Dimitiutton 
or Absence of the Visible A pex Beat 
are 

1 Myocardial weakness from any 
cause as seen in chronic wasting dts 
cases, prolonged acute febrile diseases, 
in shock, and after severe hemorrhage 
If, throughout the course of a prolonged 
illness the patient has had a fairly strong 
apical impulse, its disappearance may be 
regarded as indicative of grave danger 

2 Myocardial degeneration (fatty or 
fibroid) 

3 Dilatation of left and right ven 
tncles. With failure of compensation 

4 Overlapping of an emphysematous 
lung 

5 Pericardial adhesions 

6 Pencardial and pleural effusion 

7 Edema of the chest wall 

8 Inflammatory conditions of the cd 
lular tissue of the left chest 


III The Strength of the Apical 
Impulse The strength of the apical 
impulse cannot be determined exclusively 
by inspection, but requires the aid of 
palpation A strong impulse at the apex 
IS caused by hypertrophy of the left ven 
tncle hypertrophy of both ventricles 
cardiac excitement, drugs or psychic in 
fluenccs or a thm chest wall As a rule 
the strength of the apical impulse bears 
a direct relation to its extent, but it is 
often difficult to separate the apex beat 
from the lieartbeat” in general There 
are, however, some cases in which there 
is an increase of force but not of extent 

By a “heaving impulse’ is meant an 
apex beat which is so strong as to cause 
a distinct thrust upward of that portion 
of die diest wall overly mg the apex 

A diminished or weakened cardiac tm 
pulse IS due to dilatation of the ventn 
cles myocardial degeneration, pencardi 
tis adhesions and a thick chest wall 

IV Cardiac Rhythm Normally, 
the apex beat occurs at fixed intervals 
with a given strength and rapidity, one 
beat being as strong as another and each 
occurring after a pause of definite length 
This regularity is termed normal rhythm 
Patholc^cally, normal rhythm may be 
disturbed m the following ways 

1 Rapid heart action (tachycardia) 

2 Slow heart action (bradycardia) 

3 Irregular heart acUon (arrhyth 
itua) 

In (J) and (2) the heartbeats occur 
more or less frequently than the normal 
rate, but still tliey retain a certain amoant 
of rhythm, because one beat is as strong 
or as weak as the other, and the inter- 
vals between the beats are of uniform 
length 

In true cardiac arrhythmia one im 
pulse may be stronger than another, or 
the impulses may take place at irregular 
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intervals Two or more beats may occur 
m quick succession, followed by a long 
pause often a beat will be lost entirely, 
or the beats may occur at such irregular 
intervals tliat they cannot be classified 
by inspection alone (See pp 434 and 
DlO) 

Palpation 

Palpation is the second step m the 
physical examination of the heart Its 
object is (o) to amplify, confirm and 
correct or disprove, certain inferences 
gathered from inspection and (6) to 
elicit signs that are not seen but may be 
palpated 

When pulsation is Msiblc in any 
part of the precordium instinctively a 
liand IS placed upon it to determine 
whether the pulsation is strong heaving 
or weak, whether it is expansile or 
merely throbbing Any elevation or de 
prcssion in die prccordial region is in a 
like manner determined as to its con 
sistcncy and probable cause The exact 
position and extent of the apex beat can 
be mote accurately determined by palpa 
tion dun by inspection, sometimes the 
apex beat nu> not be visible but it may 
be palpable 

Other signs that can be chcilcd by 
[iilpation alone arc iJinlls and friction 
frcimlus 

Technic In general thepatiaitshould 
remain in the same position occupied 
during inspection though occasionally 
the position should be dunged for sonic 
special examination If for instance, the 
apex beat is not visible or palpable m 
the onlmary position the juticnt sliould 
be asked to lean forward and Uic pre 
cordi d region is lo l>c palpated while he 
IS III tins position If die absence of die 
apical ijnj ulsc is due to myocardial weak 
ness niflatctl lung or thick dicst wall, 
this forward jiosiUou liccausc ol grav 


it>, may cause the heart to approacli the 
anterior chest wall more closely so that 
the apex beat is more easily palpable 
The examiner, whenever possible 
should occupy a position facing the pa 
tient and to his right a position m which 
the right hand is the more convenient to 
use though either hand may be employ ed 



for palpating the precordial region, as 
long as It causes no strain upon the 
muscles of the examiner s ami or 
Pulsations about the precordium shoo 
be palpated by applying the inner sur 
faces of die distal plulanges of the 
and middle fingers Should expand* o 
pulsation be suspected the tips of t le 
five fingers are nude to enclose the pu 
sating area, a sense of separation of t 
fingers indicates expansile pulsation 
other mcUiod of detecting expansile pu 
sation IS to place the two index fingers 
on the pulsating area and watcli the 
arition of the fingers with each pulsation 
When die apex beat is not readily 
ble the palm of the hand is appheJ to 
the chest so tlut its center covers tic 
noniu! jiositioii of the apex beat •it’ 
impulse felt anywhere by the 
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should be verified by applying the tip of 
the index finger over that area The 
palm can be smnlarly used to determine 
a thrill or fnction freniitus, the hand 
must be placed so as to conform to the 
shape of tlzc clicst, avoiding all undue 
pressure, the fingers lying parallel to 
the ribs 



Fig IS— Position of hand for palpating tactile 
fremitus expansile pulsation and thnif 


By palpation of the apical impulse, one 
learns of its strength, extent and regu- 
larity The apical impulse may be com 
pared with the arterial pulsation, to de- 
termine its true power of transmission 
and regularity 

Palpable Ptbraltons 
Thrill This is a vibratory tremor 
transmitted to ihe palpating hand It 
may be systolic, prcsystolic or diastolic 
and may occur at any of the heart valves 
A systolic ilinll at the apex is found m 
about half the cases of mitral regurgita- 
tion, and it may also be transmitt^ to 
the apex in cases of aortic stenosis A 
prcsystolic thnll, coarse and limited m 
extent, a little above the apex and exag 
gerated during expiration, is found in 


mitral sUaosis Such a thrill is brought 
out more distinctly when the patient 
rests on lus left side, leaning forward 
A presystohe thrill m the same area may 
in tare instances be due to the same 
mecltanism that produces an Austin Flint 
murmur A systolic thrill at ihe loujer 
portion of the slcnium soft and purring 
in cliaracter may be felt as a result of 
tncuspid regurgitation ( rare) 

At the base of the heart (second inter 
space to the right of the sternum), a 
coarse systolic thrill may occur as|a 
result of aortic stenosis A similar thrill 
may at times be felt m conditions where 
an atheromatous plate is formed in the 
intima of the aorta, close to the valve 
(aortitis) A diastolic thrill may at times 
be felt m the same region, and is due to 
aortic regurgitation (second interspace 
to right of sternum) A systolic thrill at 
the second interspace to the left of tlie 
sternum may at times be found m cases 
of exophthalmic goiter and m pulmonary 
stenosis or m congenital narrowing of 
the pulmonary orifice A diastolic thrill 
in the same area may indicate pulmonary 
regurgitation, or patulous ductus arteno 
sus (congenital) 

Tlinlls occurring anywhere between 
the suprasternal notch and the fourth 
rib, m the precordial area, may be 
caused by an aeurjsm of the aortic arch 

Fnction Fremitus This is a pe 
collar rough, grating sensation trans- 
mitted to the palpating hand , it has the 
same physical quality as pleural fnction 
fremitus The two forms of fnction frem 
itus encountered m studying the heart 
are pericardial friction and pleuropen 
Cardiol fnction 

Pencardial friction fremitus is caused 
b) some inflammatory condition in the 
pencardial sac The rubbing sensation 
can be felt over the body of the heart m 
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the third or the fourth interspace and 
does not always accompany each con- 
traction of tlie heart. A pericardial fric- 
tion rub may often be perceived as a 
to-and-fro friction sensation correspond- 
ing to the systole and diastole, for one 
or two minutes, then disappearing for a 
few minutes, only to reappear later. This 
fremitus may be brought out more plainly 
by moderate pressure with the hand over 
the cardiac area while the patient leans 
forward. 

iPleuropericardlal jriction irenutus is 
perceived when the inflammatory condi- 
tion occurs between the pericardium and 
the pulmonary pleura, its most common 
sites being the lingula of the lung, and 
at either side of the sternum where the 
pleural sac overlaps the pericardium. 
Pleuropericardial friction fremitus is rec- 
ognized as a to-and*fro grating sensa- 
tion, occurring during both the heart’s 
action and respiration; “holding one’s 
breath” will eliminate one source of the 
fremitus Often it is difficult to differen- 
tiate between a thrill and a friction rub. 
The following table may be of assistance 
in making this difTcrcntiation 

Tubox 

Harsh and vibratory in quality. 

Conveys a sensation as if it came from the 
interior of the heart. 

Is not influenced by pressure, or respiratjoa 

Occurs overavalve. 

Sjstolic, diastolic or pres>$lohc in time, de- 
pending upon Its cause 


the blood current If a valve shock is 
felt over the pulmonary orifice it indi- 
cates increased resistance to the puLmch 
naiy circulation; if it is felt over the 
aortic orifice, it indicates systemic en- 
gorgement. Valve shock is analogous to 
accentuation of a certain valve sound; it 
should not be mistaken for a thnll, a 
mistake not mfrei^uently made by the 
beginner. 

The Pulse 

By the pulse is meant the wavy im* 
pulse of an artery as a result of its expan- 
sion and contraction ; it is transmitted to 
the finger tips while palpating a super- 
ficial artery. The expansion is due to 
the momentary increase of blood pres- 
sure m the arterial tree produced by 
venlricularsystole. ThepulsewavecausW 
a change in the shape of the artciy, »• ^ » 
from an oval to a circle. 

Technic for Taking the Pulse; An)’ 
superficial artery that is easily accessible 
to the finger tips may be selected, the only 
requisite being that the vessel so selected 
may be compressed between the exam- 
ining finger and a firm point, such as a 
bony prominence. The radial artery is 

Fbictiov FaEiiiTus 

Grating, roughened, rubbing sensation. 

Superficial quality. 

May be influenced by pressure, posture and 
respiration. 

Occurs over the body of the heart, or n 
the sternal edges. 

To-and fro m tune. 


Valve Shock; This may he feU as a 
result of an accentuated closure of one 
or more valves. It may often be pal- 
pated in thin persons who have hyper- 
trophied or rapidly .vcting hearts, or in 
l>crsoii« who present some rcstsUmce to 


usually preferred because it is readily 
accessible, and is not easily influence 
by disease of the structures it supphe* 
Under some circumstances, v'hcn it 
most conv cnient, as dunng ancsthesu. of 
wltere llie radial .vrtciy is not palpable. 
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the temporal, facial or carotid arteries 
arc selected 

The patient should be put entirely at 
ease before the examiner attempts to fed 
and count the pulse The forearm should 
rest scmipronated, either on the bed (if 
the patient is in bed) on the desk (m 
an office patient), or tlie forearm may 

WTl 

'iLWi 




blood tension The examiner’s ring fin- 
ger and middle finger are pressed at first 
gently, then firmly, against the pulsat 
ing artery, and the effect upon the com 
pressibihty of the pulse is noted with the 
index finger This procedure helps to 
determine whether the pulse is easily 
compressible, moderately so, or wholly 
incompressible It should be borne in 
mind that incompressibility of the pulse 
may be due either to hardening of the 
vessel wall, or to inc reased tension w ithin 
the vessel It caused by rigidity of the, 

.,.. .,1 wall farteriosclero asdathe-artery 

can be felt beyond the point of compres 
Sion a . a r,y,d cor'd: but,w heiv the non- 
ccimnressibi htv IS cau sed by high tension, 
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Object of btudy of the Pulse 

Before the invention of instruments of 
precision (sphygmomanometer cardio 
graph, sphygmograph etc ), the pulse 
was the sole indicator of the state of the 
cardiovascular system At present there 
seems to be a tendency to belittle the 
importance of the study of the pulse, but 
this tendency is to be deplored, because 
rapid and sufficiently accurate informa 
tion can be gleaned from its study when 
the attempt to obtain the same amount of 
information m some other way would 
consume a far greater amount of time 
The new instruments of precision should 
be employed to make the pulse study by 
palpation more accurate and to confirm 
Its findings, but they should not displace 
It altogether 

When studjmg the pulse, eight dis 
tinct points are to be observed in order 
to obtain a fairly reliable estimate of the 
condition of the heart, die peripheral 
circulation and the elasticity of die ves 
scis These points arc (I) Rate or 
frequency , » e , the number of beats per 
minute, (11) force (HI) size of the 
pulse wave (volume) (IV) rhythm 
both as to tunc and as to volume, (V) 
duration (VI) condition of the arteiy 
(VII) degree of tension (VIII) equal 
It) o|.botli radials 

I Rate (fraiucncy) In health the 
pulse rate is less frequent in the adult 
dun in the child and greater in the adult 
nule tiun m the adult fanalc It is least 
frcriucnt m the recumbent position more 
ra|>id when Uic subject is silting up and 
of greatest rapidit) m the standing post 
tion The pulse rate ma) vary from five 
to ten beats m nonnal mdividiuls, and 
often m the same iiidividui] at different 
l>cricxls of die da) Digestion excite 
nicnt and mental or ph)sical tAcrtion 
usuall) accelerate It 


The Pulse at Various Aces 
At birth the average rate is 140 to 144 
One year 120 to 130 

Two years about 100 

Three) cars 97 

r<Nir>cars 90 

From seven to fourteen 80 

At fifteen 78 

From sixteen to twenty one 70 to 76 

From twenty one to fifty 72 to 80 

Fifty to sixty five 80 to 85 

Sixty five to eighty 85 to 90 

(In some cases 50 to 60) 

A definite ratio between respiration 


and pulse is usually maintained, namely 
one to four i e one respiratory excur 
Sion to four pulse beats 

II Force The strength of cadi dis 
tending impulse should be the same. 
The strength of the pulse wave depends 
upon the force of the heart and the vol 
ume of blood it propels The pulsating 
artery is fairly compressible. 

III Size or Volume The size of 
the pulse depends upon the state of the 
artery, that is its size and elasticity the 
volume of blood propelled and the con 
dition of the aortic valve There is ® 
normal vanation in the size of the pulse 
of different individuals , experience nlone 
CTinblcs one to detect the normal but i 
the width of the artery vanes from time 
to tunc dunng ventricular systole it is 
m indication of some pathologic con i 
tion The arteiy m.iy feci broad (ribbon 
shaped), round wir), or thready 
mally, the artery should fed roun 1 an 
full during the s)sloIc and flattened 
dunng the intervals (diastole) 

IV, Rhythm The pulse bcaU diouW 
follow one anotlitr at regular mterva> 
tach beat having as much force as llio>c 
preceding and succeeding it 

V Duration The pulse wave 
not reach its greatest hti„ht nnniedi »ic » 
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a definite tunc elapses before the force 
IS at Its acme, it then gradually recedes 
VI Condition of the Artery Wall 
The \essel palpated should have the con 
sistency of a strand of soft clastic tissue, 
and not that of a ulnpcord, it sliould be 
easily rolled under the finger As the 
individual ad%anccs m age, the artenes 
become harder, certain diseases Ime a 
similar effect on the arteries hence the 
saying, “a man is as old as his artenes 
A man of se\enty witli comparatively 
soft arteries has a cliance to outlive a 
man of thirty \v hose arteries hav e already 
become hanjened 

VII Y,0egree of Tension By this 
term is meant the pressure exerted by 
the blood on the inner surface of the 
vessels It IS recognized by the amount 
of force required of the examiner s ring 
finger and middle finger to compress the 
artery so that pulsaUons cannot be felt by 
the index finger during the systole and 
by the degree of collapse of die artery 
between beats, die diastole. In order to 
determine the exact amount of tension in 
the artery (blood pressure) the sphyg 

momanometer should be employed Nor 

mally, the pulse is compressible by a 
moderate amount of pressure of the ex 
arainer’s finger 

VIII Equality of Corresponding 
Arteries on Both Sides The 
ponding artenes on both sides should be 
equal in tone, volume, amount of com 
pressibihty. etc Any discrepancy indi 
cates either an anomalous position ol 
one of the vessels, or disease of the aorta 
or other part of the vascular system 

Pathologic Changes of the Pulse 

I Rate or Frequency, Increased 
Frequency (tachycardia) 'Muscular « 
ertion or mental and emotional excite 


ment, will cause a rapid pulse, even m a 
very strong and healthy subject The 
rate often depends upon 

temperament of the individual , 
the pulse rate is faster m neurotics than 
m the phlegmatic 

2 The degree of reserve muscle force 

m the heart, a heart muscle that pos 
sesses a good reserve force does not 
attain the same rapidity of rate after 
exertion, as does a heart of lesser degree 
of reserve force 

X Fever, a rise of one degree above 
causes a corresponding increase 
of eight to ten pulse beats The excep 
tions are typlio.d ferer, m rrh.ch the 
pulse IS sloiver, and scarlet fever and 
scpticeirua m rvliicli it is disproportion 
ately faster 

4 Diseases of the nervous system 
affecting the pneumogastric and sym 
pathetic nerves and the cardiac ganglia 
cause a rapid pulse 

4 ' Exophthalmic goiter is especially 
characterized by the presence of tachy- 
cardia 

Rheumatoid arthritis (before the 
joints are markedly deformed) fre 
quenlly shows a pulse rate of 110 to 

12p/ 

7 Pulmonary tuberculosis, even m 
the early stages, causes an accelerated 
pulse rate, as the infection progresses, 
the pulse rate is increased 
jy Valvular defects accelerate the 
pulse, particularly after failure of com- 
pensation 

9 In respiratory diseases the nonnal 
i^io of the pulse to respiration, four 
to one, IS not maintained, the pulse 
though increased m frequency, is not 
proportionate to the respiratory rate 
Thus, m lobar pneumonia, the pulse- 
respiraUon ratio may be three to one. 
or even tw o to one 
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'iO The various arrhythmias — auric 
ular flutter, auricular fibrillation — and 
all forms of tachycardia, whether idio 
pathic or othenvise, show a very rapid 
pulse rate The pulse is also increased 
in / 

Anemia, all forms 

12^ebility and Addison’s disease 
13 Excessive use of tobacco or alco 
hoi, sexual excess, lack of sleep 
j/C After hemorrhage, after aspira 
tion of a pleural exudate , in the presence 
of ascites, and during convalescence from 
acute diseases 

yiS Aneurysm, pleural effusion and 
empyema 

J/S Distention of tlie abdomen, pen 
tonitis or tympanites, and enlargement 
of certain abdominal organs, » e spleen, 
liver and kidneys 

;7'Th(! use of drugs — atropine 
strychnine, alcohol, caffeine, suprarenal 
extract, coal tar denvatues 
Duntiitshed Frequency (bradycardia) 
In some induiduals Uic pulse rate is 
normally slow, often being no faster 
than 40 to 60 per mmutc In the aged 
the pulse may be only 60 or less per 
minute. 

Phytiologtcally, its rate is lessened 
during sleep, absolute rest, the pucr- 
pcrium, or convalescence from certain 
fevers (typhoid, pneumonia etc.) 

Palhologicdlly the pulse nuy be slow 
m 

1 Myocarditis 

2 Myxedana in the early stages 

3 Meningitis typhoid fever vagus 
irriiatton arteriosclerosis 

4 Intracranial pressure by tumor, 
hemorrhage, cilcma, effusion etc 

5 In certain forms of nunia. 

6. Mclancholu and hysteria 

7 After t>oisoniiig by drugs such as 
Cl iini or d gitalis 


^ In toxemia due to absorption of 
bile and urea 

P" In epilepsy, a pulse winch becomes 
slow after having been rapid for a long 
time, should be regarded as a danger 
signal 

10 A slow or infrequent pulse occur 
ring in cardiac diseases indicates fatty 
degeneration of the heart muscle, and 
probably, disease of the coronary ar 
tenes A slow pulse may at times occur 
m the presence of a rapidly acting heart 
because all the impulses are not trans 
muted to the radial artery (pulse defiat) 
This IS often seen m certain types of 
arrhythmia (auricular fibrillation) 

U Stokes Adams' syndrome, that is 
bradycardia with epileploid or syncopa 
attacks, may occur when the pulse rate 
drops to from 15 to 25 per minute 

12 The various forms of heart blocK 

11 Force or Quality and Sue of 
the Pulse By the quality of the pulse 
IS meant the size of pulse wave an 
Its degree of tension There are so nianv 
variations m tlic quality of the noni 
pulse that it requires a great deal of ex 
pcricncc and diligent practice to rccog 
nizc pathologic changes 

The size of the pulse depends upon 
the amount of blo^ thrown into t c 
circulation by each cardiac systole an 
upon the size and position of the artco 
palpated Thus, persons who lave na 
turally large arteries will show a larger 
pulse tlian those who liavc small super 
ficial arteries, or again, the radial nrtcO 
may run an anonuilous course tiicre / 
making proper deductions difficult 

Pulsus flcnus (full pulse) or 
magnus (brge pulse) is found i» 
ditions of plethora and in lly^>crtrcY‘> 
of the left ventricle, providing such ») 
pertrophy is not caused by a series* 
valvular defect A large broad iul‘ 



Anatomy and Physical Examination of the Heart 


409 


wave IS sometimes found m cases of 
severe asthenia, where the arteries have 
lost their muscle tone, so that each ven- 
tricular systole causes a hyperdistension 
>f the artery Such a pulse is easily 
;od^pressible. 

Corrigan’s or ixater haniuier pitlse or 
np hamtner pulse is an abnormally full 
ind not easily compressible pulse, whicli 
:oIIapses suddenly when its height is 
■cached This is found in aortic regur- 
jitabon 

. Pulsus vacuus (empty pulse) or 
bulsus parvus (small pulse) A small 
aulse, if not caused by abnormally small 
irtenes, is also an empty pulse, and is 
due to diminished work of the heart, 
particularly of the left ventricle as is 
seen in mitral stenosis and in the com 
bined lesions of aortic stenosis and mi- 
tral regurgitation Partial obstruction of 
an artery will, for obvious reasons, cause 
a small pulse, as will also severe anemia, 
profuse hemorrhage and myocarditis 

Thready or filiform pulse is a very 
small and empty pulse, while pulsus 
tremulus (trembling pulse) is a very 
small, but nevertheless full, pulse These 
two conditions are found when the heart 
IS extremely weak (myocarditis) ff'iry 
pulse IS a small noncompressible pulse 
usually very fast, seen in scarlet fever 
/ Dicrotic pulse is a soft pulse having 
a double impulse , the second or smaller 
impulse is caused by the rebound of the 
pulse wave This type of pulse is found 
m exhausting febrile conditions, typhoid, 
etc. In order to demonstrate this pulse 
the patient’s elbow must rest upon some 
object (bed), the forearm being at nght 
angles with the arm, and the fingers 
pointing upward 

III Rhythm or Regularity The 
rhythm of the pulse may be disturt^ 
m two ways (1) Arrhythmia as to time 


(pulse throbs do not follow one another 
at regular intervals) , (2) arrhythmia 
as to volume (regular as to tune, but 
variable as to volume) Often there 
exists a combination of (1) and (2), 
as the irregular pulse may be unequal 
Ml volume 

1 Arrhythmta as to Time: A 
slight degree of irregularity as to time 
may be encountered in persons who show 
no other evidence of disease A regular 
mtemussion occurs at a given number 
of beats and corresponds to a similar 
phenomenon m the heart If the pulse 
IS normal in all other respects, this phe- 
nomenon may be considered as an in- 
dividual peculiarity, the cause of which 
IS attributed to ventricular extrasystole 
An irregular pulse may occur tempo 
ranly in emotional excitement, fatigue, 
neurasthenia, because of overindulgence 
in tobacco, tea and coffee, and m con- 
stipation and various digestive disorders , 
It IS also seen at times m the very young 
and m the aged as a result of stniis ar 
rhyihmxa (See pp 439 and 518) 

Persistent arrhythmia, associated with 
the signs of circulatory disturbance, is 
a grave condition, and may be due to 
disease of the heart muscle, disease of 
the nervous mechanism of the heart, or 
to reflex causes Absence of rhythm 
usually occurs after failure of compen- 
sation. though in mitral stenosis arrhyth- 
mia may occur long before other signs 
of ruptured compensation are detected 
It usually indicates auricular fibrillation 

The abuse (the use of too large doses 
or too Jong continued administration) 
of digitalis in cardiac diseases, may cause 
arrhythmia (coupling or slowing of 
beats) until the drug is withdrawn 
^Pulsus bigeminus is a pulse m which 
the beats run m pairs, eacJi pair is 
sqiarated by a prolonged pause 
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V Pulsus irigeviimts is one in which 
every third beat is followed by a pause 
Z Arrhythmia as to Volume: Pul- 
^ 4 us alteriians is characterized by the 
regular alteration of a small feeble pul- 
sation ith one that is larger and 
stronger ; that is, the pulse is regular in 
rhjthm but irregular in volume. This 
condition is found m advanced myo- 
carditis and is a grave prognostic omen. 

Pulsus myurous (rare) is a peculiar 
condition described by older writers. A 
full and forcible pulse wave is followed 
by a series of several beats gradually 
decreasing in volume, this succession of 
diangcs being maintained with a certain 
degree of regularity (also called decur- 
tatc or mouse-tail pulse, seen during 
Qiejnc-Stokes respiration). 

Other Irregularities: Pulsus inter- 
cidcns is characterized by the occurrence 
of a small or rudimentary extra beat 
after sev cral perfectly normal pulse 
beats (seen in extra systoles). 

Pulsus Paradoxus: The “paradoxi- 
ul pulse'' of Kussmaul is characterized 
by the disappearance of the pulse wave 
with c.nch deep inspiration. It is said 
to be due to adhesive pericarditis, peri- 
cardial ciTusions, mediastinal inflamma- 
tioii, or to tumors or adhesive tnnds 
coinprcssitig Uic aorta during deep in- 
spiration. 

/itliriKtlbiU /ulse is charactenzrd by 
the dropping of two or more impulses 
after several regular pulse waves lave 
occurred. This is caused cilhcr by the 
j<no<hc imcrniptioii of the heart's 
action, or by insuflicicnt power of the 
hnirt mn'>clc to caiive a radal miptilsc. 

Pulsus dtfiei^’tis occurs when the 
drupjK*! pul-c waves arc earned by 
^<Tv»lic TvuUmcm.vr> Ixiartlicvts wIvkIv 
arc nvX id sulTicicnt urnigth to !*c 
regivtcred at ll.c radul arterv. 


Irregular intermittent pulse is a pulse 
which is irregular in its irregularity, 
no two Beats or cycles being alike. It 
is irregular as to time, volume, rhylhnt, 
and jorcej in fact, it lacks practically 
all tlie attributes of a normal pulse. This 
variety of pulse is often met with in 
severe cases of auricular fibrillation 

Pulse rhythm may also be studied by 
tlie sphygmograph. 

IV. Condition of the Arterial 
Wall; An artery that feels round and 
is not easily compressible may indicate 
increased blood tension witlim the ar- 
tery, or sclerosis of the artery wall If 
the artery cannot be felt beyond the 
point of compression, the increased ten- 
sion is caused by increased blood pres* 
sure. Often the two conditions, in* 
creased arterial tension and sclerotic 
arteries, coexist. An artery tliat has 
undergone marked sclerotic changes^ is 
usually recognized by the folloninff 
points: 

The artery Is longer tlian nomu , 
therefore, it becomes tortuous. It fe^ 
hard and round, and is easily rolled 
under the finger. Beyond the point of 
compression, tiie artery can be 
a whipcord and is often beady, fhe 
dnstolc, or period lx;twecn puhe wmc', 
produces very little cliangc in the sue 
and s!iai>c of tlic v esscl. 

V. Tension: Arterial tension de- 
pends upon five distinct condilions: 

1. The amount of blood m the elr- 
ri(/d/iOH. Tlie more blood ilic higher the 
tension. Also the viscosity of the bloo* 
has a direct bearing on tlie Icnsion. 

2. The si:e and tlgor of the left t''”* 

triete. A strong hypertrophied kit ren- 
trtclc wvU produce a high tension pubc» 
a degenerated left vcntnclc will prftlure 
a low tcnMOii pultc 
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3 The condition of the arterioles In- 
creased resistance m tlie arterioles will 
cause a high tension pulse 

4 The condition of those organs 
ivhtch receive a supply of arterial blood 
If the organs are congested or fibrotic, 
tire tension will be high 

5 The condition of the glands of »«- 
ternal secretion Some of the endocrine 
glands and the sjmpathetic nervous sys- 
tem seem to have a definite influence 
upon arterial tension 

Blood Pressure 

The finger is a poor indicator of the 
degree of tension m the artery In most 
cases palpation of the artery will reveal 
either an increased or decreased tension , 
seldom, however, can even the most ex 
penenced observer tell the actual amount 
of pressure with any degree of accuracy 
To gauge accurately the tension, the 
sphygmomanometer, an instrument de- 
vised for accurately determining tlie 
blood pressure during systole and dias- 
tole, is employed 

Systolic Pressure By systolic pres 
sure is meant the amount of pressure 
exerted upon the caliber of the arteries 
during the systole of the heart, it is 
measured by the number of millimeters 
of mercury required to compress the 
radial artery 

Diastolic Pressure* By diastolic 
pressure is meant the amount of blood 
pressure constantly present m the ves 
sels during the diastole of the heart 

The pulse pressure is obtained by sub- 
tracting the diastolic irom the systokc 
pressure, this represents the force ex 
erted by eacli systole Thus, if systolic 
pressure equals 120 and diastolic pres- 
sure equals SO, pulse pressure wilJ equal 
40 (120—80=40) 


The mean pressure is obtained by add- 
ing the systolic pressure to the diastolic 
and then dividing by 2 Thus, if sys- 
tohe pressure equals 120 and diastolic 
pressure equals 80, the mean pressure 
will equal 100 (I20-i-80=20(>— 2=100) 

Since the introduction of the sphyg- 
moiiianonieter the estimation of ‘ blood 
pressure” has practically become an 
accurate science, and a physician can 
no more afford to be without a blood 
pressure instrument tlian vvitliout a 
clinical thermometer 

Jlypertension and flypoiension 

Alteration in arterial tension should 
not be regarded as a distinct pathologi 
cal entity, but only as a symptom of 
dysfunction This is true, irrespective 
of whether the etiologic factors are or 
are not apparent Exceptions may be 
made m tlie case of certain clans or 
families whose members uniformly pre 
sent a somewJiat higher or loner blood 
pressure 

Etiology* The precise mechanism 
operative m the deviation of blood pres 
sure, either above or below the arbi 
trary normal, is as yet not entirely ex 
plamable It is, however, known that 
certain pathologic states liave a definite 
effect upon arterial tension, also that 
hypertension or hypotension may occur 
in individuals who in other respects 
seem to be perfectly normal It is quite 
feasible that arterial tension may be con- 
trolled by a not as yet identified “cen 
ter” m the bram, m the adrenals, m the 
medulla or in the kidneys 

Hypertension. This may be defined 
as an increase of the systolic and dias- 
tolic arterial blood pressure with or 
without an increase of the pulse pres- 
sure Blood pressure above ISO systolic 
and 90 diastolic m persons below 50 
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years of age and 160 sistohe and 90 
diastolic m persons past 50 years of age 
may be considered above norma! Pres 
sure of 260 to 300 systolic and 120 to 
140 diastolic may be found m individuals 
presenting no other abnormality («jcn- 
Ual hyperlension), though with die lapse 
of time such persons will show definite 
evidence of disease in the blood vessels 
of tlie brain, heart or kidneys, because 
no one is so constituted as to bear such 
a terrific strain without giving way at 
some point 

In the following conditions high hfood 
pressure is a prominent symptom 

Nephritis of the glomerular l>pe with nitro 
gen retention , unnary obstruction. 

Arteriosclerosis with hypertension and car 
due Siypertroph) (See p S2S) 

Oironie intestinal toxemia toxemia of preg 
nancy 

Chrome focal infccuons. 

Aortic insufTiciency (high systolic and low 
diastolic) 

Sclerosis of the cerebral sessels 

Cerebral 1 emorrhage. 

Increased intracranial tension. 

Obesity pohothcmia pituitary basophilism 

High tension Imng constant exatement and 
anxiety 

Endocrine disturbance as seen m women at 
the menopause and in hjperadrcnalism hyper 
Iitustansm and hyperthyroidism. 

Sympatliicotonix 

Jly-pcrtri^iy d iite proslaic gJj«d is 
often associated with h)pcrtcnsiOQ which 
IS frequently attributed to age and ar> 
icnosclcrosis Howoer, the ronoval of 
a jvitlioloj,ic prostate may iicnnancntly 
relieve the hypertension 

Essential Hypertension (Hyper- 
piests.Pnmary Arterial Hypertonia), 
nssential Iiy pcrlcnsjon dunng the early 
stage acts as a functional disturbance of 
the vasomoor syslan shoving no ab 
nonialitjcs o 1 er than an increase of the 
systolic an I dia^lohc J rrs^urc above the 
MACitoi rvriia! \$ the divcise pro* 


gresses there develop cardiac hyper 
trophy, increased arterial tonicity, spas 
ticity of the retinal arteries with tortuos 
ity of the retmal veins Dunng the late 
stages, there may develop severe symp 
toms referable to the cardiovascular 
system, the brain or Uiekidneys Thedis 
ease may affect equally the entire arterio- 
lar system, or one group of vessels may 
bear the greatest brunt The syaiiptoms 
depend upon the stage of the disease 
and the amount of pathology m the or 
gans chiefly involved 

General Symptoms and Cluneal Z ' <fed 


utgs Dunng the early or benign stage, 
aside from a moderately elevated sy stolic 
and diastolic pressure, there may be no 
symptoms \’^en subjective symptoms 
do appear, those most frequently found 
are headache, vertigo, nnging tn the 
cars irntability and heart consciousness. 
Cxcitcinent aggrav ales these complaints 
and raises the tension During the later 
stages there may develop pathologic 
manifestation m the cardiovascular sys 
tem, the brain or the kidneys 

The Cardioiasctilar \famfestatw/ts 
The walls of the arteries and artcnocs 
become Uiickcned and Uicir lummn nar 
rowed Tins leads to cardiac hyp^ 
trophy When the hypertrophy 


massive there dev efops coronary 
cicucy with reduction of blood 
this leads to cardiac isclicniia and anox 
cmia, thus resulting m myocardial ai 

urft. Hypertensive heart failure IS ^ 

qucnl cause of death in persons alio'^ 
ageof SSycars (Sij: p 493) 

Cerebral Mamjestalions ,, 

vascular qiasin is fairly common. ‘ 

causes transient ccrelral symp 
'vsparcsthciias, motor or scii'-ory af 
monoplegia, hamplcgu, cpdci 
KiEurcs, local twitcliiiigs, severe ’ca 
ache, vertigo ind, it tunes, import/ 
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blindness Lventually tliere may develop 
hj pertensn e encephalopathj thrombosis 
or hemorriiage The latter tuo condi 
tions are among the frequent causes of 
death in essential hypertension Cerebral 
hemorrhage occurs more frequently in 
the region of the basal ganglia 
Rtiiol ifanifcslalions In this disease 
nephritis is not the cause of tlic hyper 
tension It is the hypertension associated 
with artenohr hypertrophy and hbrosis 
which limits the blood supply to the kid 
neys and causes the primary contracted 
red granular kidney , so common m this 
disease when the kidneys are involved 
Malignant nephrosclerosis or malig 
nant hypertension is a severe stage of 
hypertension m which the kidneys bear 
tlie greatest brunt of the disease It usu 
ally occurs m comparatively young per 
sons The blood pressure is exceedingly 
high 250 to 300 systolic and 120 to 160 
diastolic and kidney function is poor 
retinal sclerosis is nearly always present 
while retinal hemorrhage and choked 
discs are not frequent findings Essen 
tial hypertension usually runs a pro 
tractcd course, but when the stage of 
malignant hypertension 18 reached death 
may occur in a comparatively short time 
from uremia or vascular crisis 

Etiology The cause of essential hy 
pertaision is as yet not definitely proven 
It is believed by Goldbhtt to be due to a 
pressure substance secreted by an ische 
mic kidney There are also other theories 
but none are prov en The disease has a 
familial tendency 

Diog/:osts Before a diagnosis of es 
scntial hypertension is made one must 
exclude tlie known conditions tliat cause 
high blood pressure {See pp 412 and 
S2a) A systolic pressure persistently 
above 160 and a diastolic pressure above 
90 associated w ith spasticity of the retinal 


vessels, even in the absence of any other 
abnormal manifestations, may be coiisid 
ercd as essential hypertension m a benign 
or early stage 

Hypotension This may be defined 
as a decrease of the systolic and dias 
tolic arterial blood pressure V aiues be 
low 90 systolic and 50 diastolic may be 
considered pathologic Constant low 
blood pressure is often a familial char 
actenstic and is consistent witli Jongev 
ity Low pressured individuals mav 
fatigue easily but often after a brief 
rest continue with their tasks and in 
the end outdistance the ‘liigh pressured 
individual Pathologically low blood 
pressure may be caused by 
Severe asthenia 
Pulmonary tuberculosis 
Addison s disease 

Cardiovascular degeneration mitral and 
aortic stenosis 

Hypopihiitansni hypothyroidism 
Coronary thrombosis 

Arteriosclerosis assoaated w th card ac de 
generation 

Vasomotor disturbance 

Vagotonia 

Shock. 

Severe anemia severe liemorrhage 
Prolonged febrile conditions 
Lipoid nephrosis 

Hypotension following hypertension 
IS often of grave prognostic omen 
Coronary thrombosis m the hypoten 
sive inthvidua/ is often more serious than 
in the hypertensive individual 

Pulse Pressure The pulse pres 
sure may be high because of an increase 
of the systolic pressure without any cor 
responding increase of the diastolic pres 
sure This is often seen in nervous 
hypertension or temporary hypertension 
due to stimulation excitement or men 
tal and physical exertion The pulse 
pressure may also be high because of a 
drop in the diastolic pressure as seen 
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m aortic regurgitation, after exertion in 
cardiov ascular \v eakness, m exophthalmic 
goiter, m shock, in hemorrhage and, at 
times m anemia A high pulse pressure 
also occurs m general hypertension u here 
both die sjstolic and diastolic pressures 
arc increased, the s>stoIic usually rising 
out of proportion to die diastolic 

A low pulse pressure usually occurs 
m arteriosclerosis with hypotension The 
diastolic pressure is proportionately high 
in cardiac decompensation with c>anosis 
and edema in coronary thrombosis, and 
in any condition wlierc venous stasis is 
present Whenever the systolic pressure 
falls below die pulse rate an unfavorable 
prognosis may be anticipated The same 
holds true of an> condition m which the 
diastolic pressure falls below the respira 
tory rate The normal pulse pressure 
15 usually between 40 and 50 

Variation of Blood Pressure with 
Age and Sex At birth the s> stofic pres 
sure vanes from 35 to SO mni Hg At 
the tenth jear it is about SO to 90 mm 
Hg Ac the sixteenth >car the »>siotic 
pressure vane* from 90 to 120 rnui Ilg 
In the adult, Rolleston s fonnula is 100 
plus age Tins formula is remarkable 
for Its vanations The systolic pressure 
III women i> usuall) 5 to 10 mm Hg 
lower tiian m men The diastohc pres 
sure up to the fiftieth > car is usualJv two- 
dnrda of the sjstolic In the agc«i the 
dustolic pressure ma> be one half of the 
svstolic pressure. 

Technic for “Taking ’ Blood Pres- 
sure Step One Tlic juticnt should 
assume a i>rricci)> unconstrained posi 
lion citl cr Ijii g in bed or sitting u|>on 
a cluir all muscles sliould be relaxed 
a\ much as jsossiUc Tlic arm nearest 
ll e exa/iijJirr ou I be larn! or a veiy 
till! i.arnti t ii.aj wttn Tlic cuiT 
of the 1A4JW <'-neter is s 


wound around the ami and the free end 
is fastened, so as to prevent loosening 
The two pieces of rubber tubing con 
nected with the cuff arc disposed of as 
follows 

The end of one tube (it does not 
matter which) is attached to an air bulb 
while the other tube is attached to the 
sphygmomanometer The instrument i» 
now ready for use Either the auscul 
tatory, palpatory or the combined aus 
cultafory and palpatory methods may be 
used 

Step Two (palpatory method) Tlic 
examiner takes the radial pulse of the 
patients constricted arm with which 
ever hand is most convenient \\ith tfic 
other hand he grasps the air bulb and 
slowly inflates the cuff until the radial 
pulse IS entirely obliterated It is best 
to go several degrees beyond tlut point 
and then gradually deflate the cuff until 
the pulse on its return becomes barely 
perceptible to the palpating fingers This 
point Is then marked as the syr/ohf ftTr 
sure 

Step Three The diastolic pressure 
is most accurately obtained by the out 
cultalory method When the palpatory 
method is used we depend chiefly upon 
observing the greatest oscillation of the 
column of mercury or the ntedlc (m 
spring instruments) The cufl is 
gradually deflated and when a point is 
reached at which the mercury or the 
needle show s the grcvlc'^t o<iflation 
this point IS nnrkcd as the dtastohe 
pressure Uy the auseullaiory fiulhaJ 
(winch IS the most accurate and there 
fore the method of choice) tlic systolic 
pressure }» tiurked at the jx ml oi imh 
prcssioii when the pulse sound is first 
beard after luving been dilitenied by 
ll c j rcssure of the ml’atnl cuiT " Tl c 
diastci c I fcasure is iiiaikctl at tl c J-oiiit 
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where the loud booming sound clianges 
suddenly to a %\ eak thud 

Technic for the Auscultatory 
Method The sphygmomanometer is ad 
justed as previously described The 
chest piece of a binaural stethoscope is 
applied (without pressure) a little below 
the bend of the elbow, over the ulnar 
artery, tlie other end of the stethoscope 
being held in the examiner’s ears The 
cuff IS inflated beyond the point where 
the pulse sound is obliterated Tlie cuff 
is then slowly deflated until a distinct 
short beat is heard This is marJied as 
the systolic pressure 

The cuff IS further deflated, the sound 
marked as the systolic point undergoing 
a number of modifications , at first feeble, 
it soon changes to a broad murmur, 
this, m turn, gives place as the pressure 
]$ released, to a strong clear cut, short 
sound which is heard until it reaches a 
point where it suddenly becomes soft 
and indistinct This point is marked 
as tlie diastolic pressure 

The five phases through which the 
auscultatory pulse sound passes are de 
senbed as follows 

First phase represents the sound as 
first heard after complete compression, 
it indicates the systolic pressure and 
much resembles the apical heartbeat It 
IS caused by the return of the pulse wave 
m the artery at a definite stage of com 
pression 

Second Phase The sound simulat 
mg the systolic heartbeat of the first 
phase becomes a /nsstng murmur, caused 
probably by the uneven constriction 

Third Phase The sound is now clear 
cut, short and snappy , it becomes louder 
as the pressure is released, until a point 
IS reached where it suddenly becomes 
weak, which point is recognized as the 
fourth phase. 


Fourth Phase The sudden transi- 
tion from the third phase to the fourth 
gives one the impression of a boulder 
which, rolling along a level surface, sud- 
denly drops o\ er a precipice This point 
marks the diastolic pressure 

Fifth phase is represented by the con 
tinuance of the weak sound until its 
final cessation It is evident that the 
sound in an artery depends upon the 
amount of cons notion of that artery 
When the artery is entirely obliterated, 
there ts no sound, as is also the case 
when tile artery is not at all constricted 
The five phases just mentioned occur 
as a result of the degree of constriction 
of the bracliial artery 

Perciissicm 

It 13 of great importance for the 
student to practice cardiac percussion 


Fig 16 — Percussion of thorax in the 
extremely modest 

with as much care and concentration as 
possible Unless one has a sharp ear, 
proper technic and a uniform metiiod 
of procedure cardiac percussion will 
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yield no satisfactory results The outline 
of the heart as obtained by percussion 
IS somewhat smaller than actual size as 
has been proven liy radioscopy The dif 
ference is no doubt due to lung reso 
nance encroaching upon cardiac dullness 
The object of percussion is to deter 
mine (1) The size of the heart actual 
relativ e and exposed , (2) the position 


Mediate Percussion The finger is 
tlic only medium used as the emplov 
ment of instruments for outlining the 
heart is impractical The pleximeter 
finger is placed, if possible in an inter 
space only the distal phalanx being 
laid upon the diest wall while the other 
parts of the finger are raised so as not 
to interfere with chest vibrations The 



n? 17— Ted n c for ortl oi>eraui on. 


of the heart and (3) the pre eticc of 
enlargement ot any one of its clumbers 

Technic The technic cniptovcd in 
the general percussion applies also to 
carduc percussion 

Ttic heart is an airless organ and 
therefore, gives rise to a dull sound 
It IS surrounded on three sides (upper 
right and left) by air'Contaiiiing or rcso* 
lunt tissue. Tlic transition from rcso* 
nance to dullness marks the location of 
the borders of Uic liiar: I’crciivsion 
shoull always be staricil on the reso- 
nant tissue and tic sujixjsol (utlme of 
the I cart aijruiclcsl in parallel lines 
along Its varictif tiorders Tlie peretts 
Sion strrivc sIikiII }k railcr forcible 
I cfcitv>ion of tl c 1 cart hke that % i 
tl c 1 11 may \< enl cr tnrJ o/r or i»» 


picxnnettr finger is then struck sliarply 
at tilt rate of two per second with the 
soft part of the middle finger nearest 
the nail flic border of the heart i« 
approached in each intersjiacc from the 
rcsoiunt area 

Oftbopercussion This is practi 
cally a form of mediate jiercussioii Tl’C 
plcxiinetcr fii gcr is bent at the second 
joint in 1 htl 1 at i right ai glc to tl c 
Iiond the tip of the finger restii g ujx n 
U e chest wall Tht plexor finger strikes 
Uie plcximcter finger hglitly uf>oii the 
second plulaiix It is claimed hy iiuni 
(hvsictaiis tlut the heart border is « ore 
easily outlined b\ this incthoil 

Immediate Percussion Of iate ihu 
has Iax II c ,.rcatlv in viigi e aidiviw 
ored by manv con {•elent clinicians Tl e 
jrrtordal skin is Jrawn taut w ih Of c 
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hand while the examiner taps the chest 
wall with the index or middle finger of 
the other hand Tapping is also started 
m tlie resonant part of the chest the 
heart being gradually approached Thus, 
the intercostal spaces and not the nbs, 
are percussed Cardiac dullness is best 
elicited by mapping out three points 



Fig 18 — Technic for immediate (direct) 
heart percussion 


1 Upper Poxnt Percussion is started 
from the left clavicle and carried down 
ward and inward until dullness is 
reached 

2 Right LoiLCr Paint Percussion is 
started m the fourth intercostal space 
and midclavicular line and earned in 
ward until dullness is reached 

3 l.e\t Lon.cr Paint Percussion is 
started in the left eighth interspace and 
anterior axillary line and earned up 
ward and inward until dullness 
readied A line connecting tlie three 
points represents cardiac dullness 

Cardinc Dullne$s 

We speak of two forms of cardiac 
dullness, superficial and deep, as follows 

1 Superficial (exposed actual or ab 


solute) cardiac dullness corresponds to 
that portion of the heart not covered by 
lung The anterior portion of tlie right 
ventricle lying m the quadrilateral space, 
IS in close contact with the chest wall 
It, therefore, requires only a superficial 
percussion stroke to bring out actual 
dullness This space is bounded Supe 
riorly, by the upper edge of the left 
fourtli costal cartilage, m the parasternal 
line, die right border extends along the 
riglit edge of tlie sternum from its upper 
boundarj to about the sixth nb ivhere 
it blends with liver dullness, the lejt 
border corresponds to a curved line with 
its convexity outward, running just m 
side the parasternal line and joining the 
upper area of cardiac dullness to that 
eliated at the sixth interspace. 



Tig 19— 'Technic for outlining cardiac dullness 
by loiniediate percussion 


Tlie lower border of the heart cannot 
be outlined by ordinary percussion be 
cause it blends with liver dullness, but 
It may often be determined by ausculta 
tory percussion, or by (he use of the 
tuiuug fork b\ which methods it is often 
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possible to determine where the luer can be demonstrated only by a forabic 
ends and the heart begins percussion stroke The sound thus elic- 

The cardtohcpatic angle or Lbsfetn’s iled is relative dullness, because the lung 

angle is a right angle of resonance caused resonance blending w ith the cardiac dull- 
by the junction of the horizontal limit ness produces this modified sound of 
of hepatic dullness with the upright line relative dullness or impaired resonance. 



Fig X fay of normal bran arxi tung 


of cardiac dulliuvs, thus funning an Tlie lounJanes of rebitve cardiac 
approxinatc nght angle of rcsyiwncc in dullness corrcspoml to the outline of the 
Uie fiflli right tmcri.(>stal *iucc, c!o>c to heart, minus the cxjio'.cd jjortioii The 
the itcmal Uirder u|^<er Lotindarv i» llic third nb, the 

2. Pup. coscrcil or rcblive area of right boundary, a hitlc to the Kit of the 
cardi-c dullness rcjirescnts that i>ortton nghl paraUcnial line, the leit boiindao’ 
of the J cart covcrnl by lung as ooiKned slightl> to the right of the K-ft inidclavic- 
on the aiucrn r »urfarr of she chest, and ular In c atwl iJie low rr lioiin<lar> at the 
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fourth nb Tlie total area of cardiac otlier Nomially the size and location 
dullness is represented by a combination of the percussion areas are influenced by 
of the covered and exposed areas of car the 

diac dullness (o) Age of the Individual In chil 

Area of Vascular Dullness Per dren the lungs are relatively small and 
cussion over the sternum elicits a pecu the dull areas of the lieart and liver cor 
liar bony resonance masking both cardiac responduigly greater Early in life be 
dullness and lung resonance The aorta cause of the greater elasticity of the 



F g 21 — Case of aort c insuffiaency — extreme enlargement of left \entncle due to hypertrophy 
and dilatat on note the Mocking shaped shadow 

and superior vena cava are situated be lungs the area of relative dullness is rela 

hind the sternum above the second rib lively increased during full inspiration 

and on deep or forcible percussion an while that of actual dullness is dimm 

impaired osseous resonance nuy be ehc ished a reversal of these conditions is 

ited over that area obtained during shallow breathing and 

Conditions Modifying the Normal forcible expiration It should be remem 
Areas of Cardiac Dullness Both bered that the area of absolute dullness 
areas may be proportionately increased is greater m children than m adults and 
or diminished or the dimensions of one tliat its upper limit is about one inter 
may be altered at the expense of the space higher also that it extends a little 
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farther o\ er to the left, and does not de- 
scend to so low a level as in adults In 
old age, even in persons who are other 
wise in good health, the borders of the 
lungs are usually emphysematous, hence, 
the area of superficial dullness is smaller 
Relative dullness is also much lower, 
because the heart hangs lower m the 
tlioracic cavity of the aged than in the 


area of actual dullness is diminished 
when the patient lies on his right side 
and IS increased when lying on left side 
(f) Condition of the Lungs The 
area of actual cardiac dullness is dimm 
islied during deep inspiration, and in 
creased during full expiration 

(d) Position of the Diaphragm 
When the diaphragm is raised the heart 
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(а) Hypertrophy and Dilatatton of 
the Heart If tlie dullness extends to 
the nght, it indicates right ventncular 
enlargement, and, at tunes, enlarged vena 
cava, or moderate pericardial effusion, 
the htter condition often obliterates Eb 
stem’s angle. If dullness can be delected 
to the left and downward, it means left 
ventricular enlargement , if to the right, 
and over tlie third and fourth inter- 
spaces, right auricular enlargement , tl to 
the second left interspace, left auricular 
enlargement Circumscribed dullness m 
the second interspace, close to the ster 
nuni, IS often found in aortic stenosis, due, 
no doubt, to left auricular hypertrophy 

(б) Pcncardtal e{fitston gives nse to 
an enormous area of absolute cardiac 
dullness, it can be differentiated from 
hypertrophy of the heart by the follow- 
ing points 

pEaicAKDiAt. Errusioh 

Large area of dullness and flatness, base 
downward and apex up 

Qiange of outline of diUtness on change of 
pasture without change m the position 
of the apical intpulse 

Kdative dullness not obtained, tlie note 
changes from lung resonance to flatness 
because the pericardial sac ts filled witli 
fluid, which pushes the lungs away from 
the heart 

Apex beat displaced upward and to the left 
(as a rule) 

CsrAchepatw; A’fffie aKgie) ts 

obliterated. 

Rotch’s sign (dullness 1 to 2 inches to the 
nght of the sternum) is positive 

Exfnnsic causes or apparent increase 
m the area of heart dullness ina> be 
due to 

(a) Shrinkage of the lungs, thus ex 
posing a greater portion of the heart 

(&) Consolidated lung near the heart 
simulating an increased area of heart 
dullness, there being no w'ay of differen 


tiating b> percussion between a consoli 
dated lung and the heart 

(c) Tumors or enlarged glands en 
croaching upon the heart, causing ex 
tension of cardiac dullness 

(rf) Aneurysm of the ascending por 
tion of the aortic arch, tlie dullness ex- 
tending above the normal cardiac area, 
and to the right of the sternum Exten- 
sion of dullness over the manubrium may 
indicate aneurysm of the transverse por- 
tion of the same v essel Dullness to the 
left of the sternum, in the first or second 
interspaces, may indicate aneurysm of 
the descending portion at its beginning 
Aneurysmal dullness does not displace 
the normal area of cardiac dullness, but 
IS superimposed upon it Dullness over 
the upper part of the sternum may also 
be caused by a persistent thymus, sub 
sternal goiter or inediastina! neoplasm 

Hypebtrcpuieo Heam 
Dullness, base upward, apex downward 

No greatly appreaable change 

Relative dullness gradually merging into ac 
lua) dullness 


Apex beat displaced downward and to the 
left, and changes in change of posture 
Csr-italrsgsttc cT.vg'.Vr s 

present 

Rotchs sign absent 


II Dimtmsbed or Absent Cardiac 
Dullness This nvay be caused by atro- 
phy of the heart, although tins is a rare 
condition As a rule, diminished or ab 
sent cardiac dullness is due to some 
extrinsic cause, such as emphysema of 
the lungs The distended hyperresonant 
lung covenng <i greater part of the heart 
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than under normal conditions will en- 
croach upon heart dullness, and, in ex- 
treme cases, it may entirely overlap the 
heart A greatly distended stomach, par- 
ticularly at its cardiac end, may cause a 
diminution of cardiac dullness because 
the gastric tympany will mask the dull 
sound normally elicited over the heart 

Pneiwwpencardium Air m the pen 
cardial sac is a rare condition, but when 
present will cause hyperresonance or 
tympany instead of dullness over the 
precordia 

Pneumothorax Either spontaneous or 
artificially induced pneumothorax may 
cause diminished or absent cardiac dull- 
ness, depending upon its size and loca- 
tion 

Gastric Carcinoma This condition re- 
duces, and at times obliterates, absolute 
cardiac dullness in the recumbent posture 
(W Gordon) 

Displaced Cardiac Dullness A dis- 
placed heart cannot be accurately out- 
lined by percussion alone, because the 
cause of the displacement may often give 
rise to similar dullness, i e, pleural effu 
Sion, neoplasm, or ancurjsm By observ- 
ing the apex beat, the outlines nny at 
times be inferred by percussion In cases 
of dextrocardia (^situs inversus visccnnn) 
the size of the heart may be outlined on 
the right half of the diest 

Auscultation 

Auscultation of the heart is the last 
step m cardne ph} steal examination, but 
It is by no means the least in importance 
The information obtained bj inspection, 
palpation and percussion is dilTercntfated, 
cxtcndeil and more definitely authenti- 
cated b> auscultation 

The object of auscultation is to deter- 
mine the character of the heart sounds 
as heard at the \anous aahes flic car- 


diac rhythm, and the presence or ab- 
seiacc of adventitious sounds 

Technic: As in auscultation of the 
lungs, two methods are practiced, w, 
mediate and immediate 

Immediate Auscultation. The im- 
mediate method is seldom used, the only 
excuse one has for employing tlie un- 
aided ear in auscultating the heart is the 



Fig 23— Combined method of palpating and 

auscultating the apex beat 


Unaaoidable lack of a stethoscope, or to 
'erify a faint aortic diastolic munnur It 
Mould seem an almost impossible task 
Properly to ascultate the apex beat of a 
■Vciy fat female adult 

Mediate Auscultation: The stetho- 
scope should generally be employed for 
die examination of the heart, as with its 
aid the \arious valve areas can be defi- 
nitely located, and the area of trinsmis 
Sion IS more easily followed 

Coitthincd method of palpating and 
ouscullaling lJu apex beat The systole 
of the heart is ftlt by the hand , the steth- 
oscojic conducts the apical sound through 
thelnnd 
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The patient should rernam m the same 
posture he assumed during percussion 
tliough It may sometimes become neces 
sary to Iiave him lean forward, or lie 



Fig ’4— Auscultat ng the apex beat 


upon his back or upon his left side or 
he ma) ha\ c to raise hts hands above his 
head several tunes m succession m order 
to bring out stronger heart sounds or 



F g 25 — Auscaftat ng the apex beat 


to note the effect of exercise and |K>sture 
upon the cardiac sounds A murmur may 
bet-ome more aud b!e after such a pro 
cedure particulirjy if the Jieart sounds 


are weak because of degeneration of the 
heart muscle 

In ambulatory patients it is often nec 
essaty to have tJietn walk across the 
floor Of run up and down a flight of 
stairs Or hop on one foot a number of 
times the heart being auscultated both 
before and after the exertion With the 
patient m proper position the following 
areas are examined 

1 Mflral Area The stethoscope is 
placed over the apical area (fifth inter 



F g 26 — Auscultat ng tl e pulmonary valve 


space near the nipple) so that the char 
acter of the heart sounds may be noted 
If the sounds seem normal the second 
area is then auscultated but if an adven 
titious sound IS heard over the mitral 
area tlic exact character and time should 
be noted and the sound followed toward 
the left axilla to the angle of the left 
scapula 

2 P diiomc Area The second area 
of auscultation is in the second inter 
costal space at a point close to the left 
sternal line The character of the sound 
the presence or absence of adventitious 
sounds and the presence or ibsence of 
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an accentuation of the normal sound is heard at this orifice it should be fol 
should be noted Should an adventitious lowed toward the liver As pointed out 
sound be heard here its time and char previously, the clinical areas for listening 
acter should be investigated, and the to the \al\e sounds do not correspond to 
stethoscope placed over the veins of the tlie anatomic positions of the heart ^aIves 
neck to determine the transmission of because the sounds produced at the \ an 
the adventitious sound ous points are earned along the course 



of the blood stream and are best heard 
at the different areas above indicated 
their audibility being due to the acute 
change in the course of the blood stream 
which occurs it these points 


ii; 27— Ausculut I g tli« aoruc val\e 

3 Aorttc Area The third area to be 
investigated is the second intercostal 
space to the right of the sternum The 
strength of the sound there heard should 
be carefully studied noting especial^ 
whether it equals m strengtli the one 
iicard at the left second intercostal space 
or whether it is weaker or stronger Anj 
adventitious sound heard it this orifice 
should be studied as to quality and time 
and then followed cither over the carotid 
arteries (when the tnuniiur is s>stolic in 
time) or down iloiig the sternum grid 
uall> approaching the apex (when the 
iiiunnur is dnstohe m time) 

4 Tr»euspid Area The fourth area 
to he -luscultatcd is the lower iwrt of the 
stcnium near its junction with the ensi 
fonn cartilage If an -uKcntitimis sound 



Fig 28 — AuscuJtat ng the tncu'pid ithc 

The formal Heart Sounds 
Origin of the Cardiac Impulse 
The normal impulse which originates the 
orderl> contractions of the heart arises m 
1 specialized or sensitized bundle of mus 
cle fibers situated at the junction of the 
superior vena cava and nght auncle 
beneath the epicardium Tins node or 
bundle of muscle fibers contains nerve 
fibers and ganglion cells, which arc con 
nccled with the vagus and s) nipathetic 
nerves and is known as the siiioiuricu 
lar or stuoalnal nodi It is the pace- 
maker for the heart s contracUons 
winch under noniial condiUon« deter- 
mines the rate an 1 rli>thni of the heart 
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From the smoauncular node (S A node) 
the impulse spreads \va\elike over the 
w alls of tlie auricles ( causing them to con 
tract simultaneous!) ) to anotlier special 
ized node or bundle of fibers located near 
the onfice of the coronary sinus in the 
annular fibers of the septal wall of the 
nght auricle This node is known as the 



Fig 29— The conduction system of the 
heart Showing do approximate relation 
of the more recently discovered structures 
to familiar anatomcal dmsions of the 
heart 1 Infenor vena cava 2 right ven 
triele 3 nght auricle 4 atrioventncular 
lunctional tissue S s noaur cular node 
Pacemaker ) 6 superior vena cava 

aorta 8 pulmonary artery 9 node of 
Tawara 10 bundle of Hs 11 left branch 
of bundle 12 right branch of bundle 13 
fibers of Purk nje 14 left'entndc 

I ode of Ta lara or the auncuhietilncu 
lar node or afriovenincular node (A V 
node) From the node of Tawara the 
impulse traverses another bundle of spe 
aahzed tissue the aunadoventr cular 
buiidli. know 11 as the bindlc of Hts 
which IS the bridge that conducts the 
impulse from the auricles to the ■>«! 
tricles causing ventricular ccmtraction 
The bundle of His begins at the A V 
node it passes forward in the jnleraunc 
ular septum then turns downward and 
at the upper margin of the interventneu 
lar septum divides into two branches a 
left branch that passes into the left ven 
tncle and a right branch that passes into 


the right v entncle Each of these branches 
subdivides into a network (arborisation) 
of fine fibers the Purkinje fibers which 
are distributed over the walls and papil 
lary muscles of their respective ventn 
cles 

While the cardiac impulse normally 
arises in the smoauncular node under 
certain conditions usually pathological 
impulses may arise m any part of the 
heart muscle When that occurs the nor 
inal rh)(hm of tJie heart is disturbed and 
various cardiac irregulanties or arrhyth 
mias occur 

The vagus nerve retards the heart 
rate and the sympathetics accelerate it 
but neither the vagus nor the sympa 
Ihetics seem to have the povvet to initiate 
or to conduct the contraction wave The 
heart with its nerve connections severed 
may continue to beat 

When the chest is auscultated at a 
point corresponding to the body of the 
heart two sounds are generally heard 
one closely following the other simulat 
mg a lubb tufi sound After an inter 
mission of a fraction of a second the two 
sounds are repeated That heard imme 
diately after the longer pause is the first 
sound m tlie cjcle and is known as the 
first sound of the heart or systole, it cor 
responds to the contraction of the ven 
tricles the carotid impulse the radial 
pulse and the apex beat The sound fol 
lowing the first is termed tlie second 
sound of the heart or diastole it corre 
sponds to the contraction of the auricles 
or dilatation of the ventncles These tw o 
sounds are produced b) different parts 
of the heart and differ from each other 
m quality intensity pitch and duration 
They are also heard vvitii varying in 
tensity at different valv es the first sound 
being loudest at tlie apical area and the 
second loudest at the base The first 
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an accentuation of the normal sound 
should be noted Should an adventitious 
sound be heard here, its time and c/iar 
acter should be investigated and the 
stethoscope placed over the veins of the 
neck to determine the transmission of 
the adventitious sound 



Fig 27—Auseuitai nff the aortic valve 


3 Aortic Area The third area lo be 
investigated is the second intercostal 
space to the nglit of the sternum The 
strength of the sound there heard sliould 
be carefully studied noting especially 
whether it equals in strength the one 
heard at the left secoitd witercostal space 
or whether it is weaker or stronger Anj 
adventitious sound Jieard at tins orifice 
should be studied as to quality and time 
and then followed either over the carotid 
arteries (when the murmur is systolic in 
time) or down along the sternum grad 
ually approaching the ipcx (when the 
murmur is diastolic in time) 

4 Tricuspid Area The fourth area 
to be auscultated is the lower part of the 
sternum near its junction with the cnsi 
form cartilage If an idvenfitiotis sound 


IS heard at this orifice it should be fol 
lowed toward the hver As pointed out 
prcvioosr> the cfmicaf areas for listening 
to the valve sounds do not correspond to 
the anatomic positions of the heart valves 
because the sounds produced at the van 
ous points are carried along the course 
of the blood stream and are best heard 
at the different areas above indicated 
their audibility being due to the acute 
dtaiige m the course of the blood stream 
wlucli occurs at these points 



Fg AusruJutmsr the frjcuspid vahe 


The Normal Heart Sounds 
Origin of the Cardiac Impulse 
The norm'll impulse which originates the 
orderlj contractions of the heart arises in 
a specialized or sensitized bundle of mus 
eJe fibers situated at tlie junction of the 
supenor vena cava and nght auncle 
beneath the epicardium This node or 
bundle of muscle fibers contains nerve 
fibers and ganglion cells which are con 
nected with the vagus and s>mpvlbetic 
nerves and is known as the smaaincu 
Jar or snwatnal node It is the pace 
maker for the heart s contractions 
which under normal conditions deter 
mines tlie rate and rhythm of the heart 
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From the smoauncular node (S A node) 
the impulse spreads ^va^elike over the 
walls of theauncles (causing them to con 
tract simultaneously) to another speaal 
ized node or bundle of fibers located near 
the orifice of the coronary sinus m the 
annular fibers of Uie septal wall of the 
nglit auricle This node is known as the 



Fig 29— The conduction system of the 
heart. Shoiving die approximate relation 
of the more recently discovered structures 
to famtliar anatomical divisions of the 
heirt 1 Infenor vena cava, 2, right ven 
tricle 3 right auricle 4 atrioventricular 
junctional Ussue S smoauncular node 
( Pacemaker’ ) 6 superior vena cava 
7 aorta 8 pulmonary arteiy 9 node of 
Tawara 10 bundle of His 11 left branch 
of handle 12 right branch of bundle 13 
fibers of Purkinje 14 left ventncle. 

node of Tatiara or tlie aunculoventricu 
lar node or atriovcntncuhr node (A V 
node) From the node of Tawara the 
impulse traverses another bundle of spe 
cialized tissue, the auncnloventncular 
bundle known as the bundle of His 
which IS the bridge that conducts the 
impulse from the auricles to Uie \en 
tncles, causing ventricular contraction 
The bundle of His begins at the A V 
node, it passes forward m the uiteraunc 
iilar septum tlien turns downward and 
at Uie upper margin of the intenentncu 
lar septum divides into two branches a 
left branch that passes into the left vea 
tncle and a right branch that passes into 


the nght v entricle. Each of these branches 
subdivides into a network (arborisation) 
of fine fibers, the Purltitje fibers, ivhich 
are distributed over the walls and papd 
lary muscles of their respective ventn- 
cles 

While the cardiac impulse normally 
arises m the smoauncular node, under 
certain conditions, usually pathological, 
impulses may arise m any part of die 
heart muscle When that occurs, the nor 
mal rhythm of the heart is disturbed and 
various cardiac irregularities or arrhyth- 
mias occur 

The vagus nerve retards the heart 
rate and the sympathetics accelerate it, 
but neither the vagus nor the sympa 
thetics seem to have the pow« to initiate 
or to conduct the contraction wave. The 
heart wiUi its nerve connections severed 
may continue to beat 

\Vhen the chest is auscultated at a 
point corresponding to the body of the 
heart, two sounds are generally heard, 
one closely following the other, simulat 
mg a ' lubb tup’ sound After an inter- 
mission of a fraction of a second, die two 
sounds are repeated That heard imme 
diately after the longer pause is the first 
sound lit the c)cle and is known as the 
first sound of the heart or systole it cor 
responds to the contraction of the ven 
tncles, the carotid impulse, the radial 
pulse and the apex beat The sound fol 
lowing the first is termed the second 
sound of the heart or diastole, it corre 
spends to the contraction of the auncles 
or dilatation of the ventncles These two 
sounds are produced by different parts 
of the heart and differ from each other 
in quality intensity, pitch and duralton 
Tliey are also heard with varying in 
tensity at different valves the first sound 
being loudest at the apical area and the 
second loudest at the base. The first 
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sound of the heart or the aptcal sound with the apical impulse (because of the 
can also be heard at the base but »t is heart s impact against live chest wall at 
not as intense as at the apex. A third that point) (b) it represents the s> stole 
heart sound is occasionally heard in mid of the heart as it occurs during the first 
diastole in thm chested young adults part of the heart c>cle due to %entricular 
and children It is short and \ery faint contraction and aunculoventncular valie 



Fig 30— Gjnduct ve system Ieft>entrcle (Courtesy Dr Eiman 
Phikidetphu General Hosp taL) 


First Sound (Systole) This is pro 
duced by three factors (1) The con 
traction of the r ght and left ventricles 
(muscular sound) (2) the closure and 
sudden stretching of the mitral and In 
cuspid valves and (3) to a lesser extent 
the impact of the heart against the diest 
wall 

The characteristics of the first sound 
are (a) It is best heard oier and occurs 


closure and (<r) the following attributes 


are not ceable 


Qualty 

Loud 

Pitch 

Lov 

Intens ty 

Boom ng 

Duration 

Long 

The first sound miy be represented by 


the sellable lubb 

Second Sound (Diastole) This is 
caused by the stniuhaneous closure and 
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sudden tension of both semilunar valves 
(aortic and pulmonic) , it occurs at the 
very beginning of ventricular diastole, 
therefore following the first sound after 
a short pause The only factor, therefore. 



concerned m the production of tins sound 
IS "valvular,” and is recognized by its 
Quality Snappy 

Intentity Not xjt tend 

Pitch High 

Duration Short 

The second sound may be represented 
by the syllable "tup " The closure of 
both the aortic and pulmonic valves pro- 
duces only one sound and is heard at the 
apex following the first sound, this is 
known as the second heart sound, but 
each factor of the second sound may be 
auscultated individually when it is de 
sired to determine the condition of either 
valve (aortic or pulmonic) 

By listening to the aortic area (second 
interspace to the right of the sternum) 
that portion of the second sound whidi 
is produced by the closure of the aortic 
semilunar valves can be heard, this is 
known as the aortic second sound 


If the "pulmonic sound" is to be in- 
vestigated, the pulmonic area (second 
interspace to the left of sternum) should 
be listened to, that part of the second 
sound which is produced by the closure 
of the pulmonic semilunar valve will be 
heard over that area 

It should be thoroughly understood 
that III the heart’s cycle there is but 
one first sound (tliat caused by the clos- 
ure of the mitral and tricuspid valves 
plus muscle sound and the impact of the 
heart against the chest wall) and only 
one second sound, that caused by the 
closure of the pulmonic and aortic valves 
When reference is made to the aortic sec- 
ond sound or to the pulmonic second 
sound, it IS not meant to infer that there 
IS a first pulmonic or a first aortic sound 



Pig 32 — Diastole Blood flows simul 
taneously from both auricles into their 
respective ventricles 


Such reference can be thus explained 
By pulmonic second sound is meant that 
part of the second sound of the heart 
which IS caused by the closure of the 
pulmonic valve Aortic second sound 
refers to that part of the second sound 
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which IS caused by tlie closure o£ tlie 
aortic valve It is just a splitting up o£ 
the second heart sound into its compo- 
nent parts 

At \anous periods of life, even in per- 
fect licalth, (lie aortic second sound dif- 
fers somewhat m its intensity from the 
pulmonic sound During childhood and 
up to the age of 15 or 16 years, the pul- 
monic somid IS somewliat louder tium the 
aortic, because of the greater elasticity 
of the lung, and consequent greater intra 


the cycle will appear reversed , instead of 
hearing hiM-hi/i — hibb tup—'hbb tup, 
tup hibb — tup-hihb — tup-lubb will be 
heard 

Third Sound When a very joung 
child is turned toward the left side, a 
third heart sound may at times be heard 
m tlie third or fourth intercostal space, 
immediately follow ing tlie second sound 
Because this sound occurs v cry early in 
diastole, it has sometimes been termed 
protodiastolic It is probablj caused bj 



Fiff 33— ReUtwe lengths of first souiul, short pause (intracyclic), 
second sound and long pause. 


pultnomry pressure From 16 to 35, 
both sounds arc of equal mtcnsit>, white 
after 35 or 40 the aortic sound is 
somewhat louder and increases m its 
uUcnsit) as age advances, because of 
greater and constantly increasing sys- 
ttmic circulatory pressure 

The ditTcrencc between the first and 
second sounds of the heart may be 
summed up as follows 

Tirst Soumj 

Loud, fwoiiiiiig Tow piKli aiuf foi)>,cr dura- 
tion. 

Occurs synchrcmoutly with Uie apical and 
caruud impulse during the scptole. 

Occurs after tlic longer |uusc 

Is muscular and valiular in origin. 

Is represented hy llic sjlbMc ImWj.” 

When lisltmng to the IictM, the begin- 
ner must be careful (o dcCcrinme uhidi 
IS tiic first and winch the second sound, 
for '■hould the second sound be tmsliken 
for the first U-cnisc of its l»,;her pitcJi, 


a rebound of a high tension valve Noma 
states that m "90 per cent of all childrui 
under 10 years of age the pulmonic sound 
IS the louder (the artery is more super- 
ficial) and m about 10 per cent of the 
cases, a sphtlmg of the sixoml sound can 
be recognized " 

Llsewhcrc Norris states, concerning 
the "Uiirii sound," tliat it can ‘'occasion- 
ally be heard, cspcaally m cluldrcn, in 

Secoso Soumd 

Sliort, ht(,ri pitched snappy souiiiT 

Occurs after the apical and carotid impulses 
or precedes them during diastole 

Occurs after the shorter pause 

Is only vali-ular in origin. 

Is rcpirsciilcd by die f>llable ‘tup." 

the left lateral tivcubitus md (if the licart 
ictHm IS slow ) as a faint cc/io of the sec 
ond sound It ocairs c irly in diaitok, 
about 0 1 second after the second •.ound, 
and when sulhcjmlJy nnrJ*e<I. miiscs tiie 
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protodiastolic gallop rhythm It is s^n- heart sounds because of hypertrophy of 


chronous with the normal early diastolic 
elevation of the apex m a cardiogram, 
and with the descending limb of the V 
wave of the jugular pulse" He also 
quotes Thayer as believing that the third 
sound IS due to the sudden tension of the 
mitral valve, which occurs with the first 
inrush of blood at the beginning of 
diastole 

Pauses: During health and under 
usual conditions, the interval or pause 
between the first and the second heart 
sounds, and tlut between the second 
sound and the next succeeding first, are 
of a definite length The pause preceding 
the first sound (the interval between the 
second sound of one cycle and the first 
sound of the succeeding cycle) is about 
Uiree times longer than is the pause sep* 
aratmg the first sound from the second 
sound m the same cycle The short pause 
IS meso- and telesystohc in tune The 
long pause is diastolic in time 

In infants both intervals are of equal 
length 

Nonpathologic Variations of the 
Heart Sounds Within certain limits, 
the heart sounds may be somewhat modi- 
fied For example, in the recumbent 
position they are not so loud as in the 
erect or forward leaning position In 
very corpulent people, or in those having 
thick chest walls, the heart sounds heard 
will be weak and distant, while, on the 
other hand, thin people with very thin 
chest walls will present louder heart 
sounds The sounds may become tem- 
porarily louder because of excitement, 
nervousness or other stimulation, and 
temporarily fainter in hysteria or sud- 
denly lowered blood pressure, such as 
occurs in hemorrhage and fainting Ath 
letes usually present somewhat louder 


the heart 

Gnldren have louder heart sounds 
than adults, the rate is more rapid and 
tile muscular quality of the first sound is 
less pronounced In infants and young 
cluldren, the first sound closely approxi 
mates tlie second, and they follow each 
other in rapid succession, resembling 
very mucli the ticking of a watch , tins is 
termed embryocardta 


2nd 

ist 50 und sound 



Ftg 34 — Retjupticalioii of first and 
second heart sounds 


RedupJjcatJon A reduplication of 
the first sound is often heard at the apex, 
immediately before the second sound , a 
reduplication of (he second sound may 
be heard either at the base or the apex , 
It IS of rather uncommon occurrence 
Norns believes reduplication of the first 
sound to be due mainly to delayed con 
traction of the papillary muscles, or, less 
frequently, to a late production of the 
vascular element (expulsion tone), espe- 
cially if the presphyginic period is pro 
longed Reduplication of the second 
sound IS attributed by him to abnormal 
pressure relations and markedly asyn- 
chronous closure of the aortic and pul 
mouic valves, or to conditions hastening 
or preventing a sudden increase m ten- 
sion of the semilunar leaflets — stiff valves 
Some observers consider such reduph 
cations as nonpathologic, a belief not 
entirely concurred in While a patient 
may not, at the tune of examination, pre 
sent any other evidences of cardiac dis- 
turbance, sooner or later such a heart is 
certam to present distinct evidences of 
disease 
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Split Heart Sounds The first or 
second heart sound may be split Split 
ting of the first sound is more frequent 
and IS consistent with perfect health 
When present, a split first sound is best 
heard at the height of inspiration and the 
beginning of expiration the heart sound 
being somewhat prolonged and the first 
part of It roughened This is foftowed 6y 
a momentary loss of quality and a sudden 
recovery the sounds resemble the sjJJa 
bles lur eh tup lur eh tup 

encf 

isTsound sound 

I aa4S67^9l 
Fig 3S — Spl t first and second heart sounds 

A split second sound is rarely encoun 
tered when present it is best lieard at 
the end of expiration and the beginning 
of inspiration The split second sound 
often heard at the apex m mitral steno 
SIS IS attributed by some clinicians to 
vibrations produced by a ngidly con 
stncted mitral valve as the blood passes 
over it on entering the left ventricle 
A prolongation of the first sound is 
often noted in ) oung people who present 
a slow heartbeat, the climax or end of 
that sound is sometimes considered as a 
third heartbeat but in reality it repre 
sents the final effort of (he strong and 
slowly contracting left ventricle to nd 
Itself of the remaining blood in its chara 
bers This spurt is often visible and pal 
pable as a distant impulse which is m 
tcnsified during expiration 

Pathologic Heart Sounds 
Pathologically the heart sounds one 
or both ma> be altered m (I) Quality 
(II) Jnlenslt^ or loudness (III) pitch 
^IV) duration and (V) rhythm 


I Quality As ha been mentioned 
the quality of the first sound is distinctly 
booming while that of the second sound 
IS snappy 

An increased hooming quality to the 
first sound indicates greater strength of 
the muscular element and is found m all 
cases of ventricular hypertrophy be 
cause the musefe being bigger and 
stronger causes a predominance of its 
characteristic sound 

A high pitched snappy sound at the 
apex displacing the hooming q lahiy 
means that the first sound is approach 
ing the quality of the second The sec 
ond sound is possessed of its peculiar 
quality because it is a purely valvular 
sound, therefore if the first sound as 
sumes that quality it indicates that only 
the valvular element of the first sound is 
being heard the muscular quality being 
either in abeyance or entirely wanting A 
high pitched snappy first sound which 
resembles the second when heard in a 
rapidly beating heart is termed embryo 
cardia 

A high pitched snappy sound when 
heard at the apex is indicative of myo 
cardial degeneration (fatty or fibroid) 
dilatation of the ventricles and may also 
be heard during tlie course of ex 
haustive fevers The reason for a li gh 
pitched snappy sound in these conditions 
IS that the heart muscle is too weal\ or 
too much thinned out to contribute its 
proper element to the first sound 

The second sound instead of being 
snappy and high pitched may have a 
Hopping quality and be rather low 
pitched Since it is known that the 
snappiness of the second sound is caused 
by a certain state of tension of the senii 
lunar valves the fact that this snap is 
wanting means that the tension of the 
valves lias diiiiintshcd A floppng see 
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and sound is found in conditions which 
produce a loss of elasticity of the semi- 
lunar valves, as is met with in d^enera- 
tion of the aortic and pulmonary orifices, 
or m overstretching of the aortic and 
pulmonary orifices, thereby preventing 
the valve leaflets from meeting and re- 
sisting the blood current This is often 
found in aortic stenosis and regurgita- 
tion, or in pulmonic stenosis and re- 
gurgitation Aortic stenosis will cause a 
very much subdued second sound at the 
aortic orifice, and pulmonary stenosis 
will have the same effect upon Uie pul- 
monic area, because of diminished ten 
sion 

Metallic gwclity of the second sound 
is heard m cases which produce accen- 
tuation of that sound, such as chronic 
aortitis, and also when a pulmonary 
cavity (under tension) is situated near 
the heart, or pneumopericardium, in the 
presence of a left-sided pneumothorax, 
and at times an inflated lung will help 
to transmit the second sound more 
clearly and thus add to its metallic 
quality 

II Intensity — III PitchiOneor 
both sounds may be increased or di- 
minished m intensity 

Increased Intensity of Both 
Sounds: Both sounds will be louder m 

(a) CardKic }iy^irrircp'}iy, hecause the 
heart muscle is stronger and the cavities 
of the heart are larger , they accommo 
date a greater amount of blood at each 
heart’s cycle, the increased strength of 
the heart muscle causes a greater tnus 
cular sound, and the increased quanti^ 
of blood in the cliambers produces more 
tension upon the valves, with a conse- 
quent accentuation of the valvular ele 
ment of the heart sounds Having an 
intensified muscular and valvular sound 


therefore, a very loud first and second 
sound are heard 

(b) Exophthalmic goiter because of 
increased tliyrotoxm m the blood, before 
the occurrence of myocarditis, cardiac 
action IS stronger 

(c) Certain anemias m which because 
of the poor quality of the blood a greater 
quantity is required to satisfy the needs 
of the body, therefore, the heart has to 
work harder to meet the deficiency 

(d) Excitement (nervous stimula 
tion) Ixicause of stimulation of the sjun- 
patheiic nervous system 

(^) Fevers — because of toxins and 
stimulation of the heat-producing center, 
the heart often works faster and with 
greater force 

(/) Stimulation by certain drugs, e g, 
alcohol, tea, coffee, etc 

(р) Toxriiiine,thoughnohypertrtq)hy 
be present, the louder heart sounds are 
caused by the rapid rate 

(/i) Consolidation of the lungs, be- 
cause the heart has to work against m 
creased resistance, and also because of 
the presence of toxins in the blood 

(i) IPhen the lung adjacent to the 
heart ts retracted, an apparent increase 
in the loudness of the heart will be 
noted, the buffer being removed, the 
heart sounds are transmitted more 
readily, therefore, they sound louder 
than normal 

Diminished Intensity of Both 
Sounds * Aside from extraneous causes, 
such as thickened chest wall, pericardial 
effusion and emphysematous lung cov er- 
ing the heart, the weakening of the heart 
sounds takes place m all weak heart con- 
ditions Diminished intensity may, there- 
fore, be found • 

(a) In fouojimp from various drugs 

(b) In gas asphyxiation 

(с) After overexertion 
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(d) After hemorrhage 
(c) In acute dilatation of the heart 
(/) Before death — in i pre\iously 
good heart 

(17) In some fcbnlc diseases 
{/») When degeneration of the heart 
muscle exists 

(») In coronary thrombosis 
(;) In certain nervous diseases 
Increased Intensity of the First 
Sound: Conditions that produce in- 
creased intensit) of both sounds are 
largely responsible for accentuation of 
the first heart sound There are two 
varieties of accentuation of the first 
sound 

1 When the sjstolic sound is \cry 
loud and booming m cliaracier, of long 
duration and low pitched, it indicates 
that the muscular quality is predominat- 
ing o\er the \al\uhr (found in alt cases 
of cardiac h>pcrtrop!iy) 

2 Tlic second variety presents a short 
siupp), sharp sound of a higher pitch 
This usuall) occurs iii a heart tliat lus 
previously been hj^pcrtroplued, but is 
undergoing dilatation, the valvtthr sound 
predominating over the miiscuhr qualit} 

High pitched short, sinppy heart 
sounds arc frequently seen in sludaits 
suldicra, and others who after a short 
{Knud uf strcmious plivsical exertion 
Iiavc scttlcil down to 1 quiet and gen 
crall> iiuctuchfc. \ irious cardiac ncu 
roses, such as iKurocirculatoiy asthenia 
present tin. same quality and pitch, as 
docs also the so-callcd 'tobacco heart ' 
If the acccntiutioii is heard only over 
tlic t^lal^pl(l area, ibc nutral area liaiig 
uiuiTccted it indicatis riglu viiitrieular 
luifcrtri iib> ll}]>crtru{ h> of this clum 
i<r verv ruciv presents the dull bo<»ii 
mg stuiil limnl in Icit vnitncular 
liviMiripb} cliicll> bceau'c the right 
VCTitncIe lus 1 nniscle wait 


that the accaituation is usually 01 a 
"flopping ’ cliaracter, and, as a rule, 
lasts but a short time before the weaken 
mg of the muscle of the right ventnclc 
IS followed by dilatation with tlie conse- 
quent murmur It is found m all cases 
of mitral stenosis and other conditions 
that increase the mtrapulmonary pres 
sure e , einph> sema, etc ) 

Dimimsbed Intensity of the First 

Sound. This occurs as a result of ni) 0- 

cardial weakness The ventncular walls, 
not being strong eiiougli to contract prop- 
erli and with sufficient force, produce a 
sound tliat is weak, feeble and bcking 
in individuality An enfeebled first sound 
is heard m cases of m>ocardjtis, faltv 
degeneration of the lieart, dilatation 
atrophy and during the course of wast 
ing fevers 

\ strong booming first sound that lias 
suddenly become ffopp> ’ m character, 
IS tlie first sign of oncoming ventricular 
dilatation or degeneration 

Apparent ’icalncss of the first sound 
IS found 111 cases of empli>scma pleural 
cITusion, pericardial elTusion and gen 
crahzeil tliick chest wnli In tlic^e con 
diliotis the heart muscle is unafTcclcil 
but the sound is prevented from !>cii»g 
proj>crl> luard by the inlciiiosiMon of 
fluid or thickaied tissue 

Accentuation of the Diastolic 
Sound (sttond sound) fhc dnstohe 
or second heart soun 1 is beard at its 
best at tbc liasc of the heart If the 
Mcond sound is lomlcr at the ai>cx tlian 
the firNt >oun(I, it imlicatcs vtnlricular 
wcakiKvs atul auriciiLnr h\i*crtroi h) al 
though nt liiiics — even vMthout cxt-luq 
auricular hvi<crtrt |iliy — the 'cc« ml s^juii I 
may l>c siroii,,cr llian the lirst lhi> n 
(uriKuIar!) iriic when the venincics 
xrc so wnk tlut tlic noriiul aurinilir 
sound sc«n> >lrmg in cncriarison In 
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creased intensity of the second sound is 
due either to hypertropliy of one or both 
auricles, or to increased intraauncular 
tension 

Accentuation oi the Second PuP 
monic Sound. Accentuation of the 
second pulmonic sound can be rect^- 
nized by its peculiar quality, which is 
characteristically loud, high pitched and 
abrupt This is heard in cases of mitral 
regurgitation and stenosis and m con- 
ditions which result in congesiion of 
the lungs, such as hypertrophy of the 
right ventricle and puliiionarj tuberen 
losis, pulmonary emphj senia pfeurai 
effusion, bronchopneumonia or lobar 
pneumonia 

Any condition that will produce in- 
creased intrapulmonary tension will 
cause an accentuated second pulmonic 
sound, because the blood in the lungs, 
being under greater pressure t(>an is nor 
mally the case, the pulmonic valves snap 
and shut quickly with greater force and 
under greater tension m order to pre- 
vent a reBux, and tins results in accen 
tuation of the second sound Mitral 
regurgitation and stenosis produce ac 
centuation of the second pulmonic sound 
because the defect m the mitral valve 
gives rise to greater intrapulmonary ten 
Sion, with consequent right ventncuhr 
hypertrophy 

Accentuation oi the Second Aortic 
Sound' This condition is found m cases 
of increased systemic pressure and ap 
pears m disease of tlie peripheral circula- 
tion, hypertrophy of tiie left ventricle, 
disease of the kidneys or liver, arterio 
sclerosis, an atheromatous condition of, 
or near the aortic valve, or aneurysm of 
the aorta Disease of the penpheral cir 
culation w ill bring about accentuation of 
tlie second aortic sound, because the 
blood m the aorta, being under greater 


pressure, causes increased resistance to 
tlie closure of the aortic valves In order 
to prevent reflux of blood, the aortic 
valves close with a snap as do the pul 
monic valves, under similar conditions 
The sudden quick closure added to the 
greater tension of the valve leaflets, pro 
duces this accentuation 

At tunes, when listening over the base 
of the heart, but one sound can be heard 
The examiner should be painstakingly 
accurate in locating tins sound, as often, 
an accentuated second sound with a weak 
first sound when heard at the base, will 
give an auditory impression of only one 
sound occurring at long intervals, and 
unless tlie examiner is careful, this sec 
ond sound may be mistaken for the first 

Weakening oi the Second Sound. 
If increased intraauncular pressure pro- 
duces acccttiuelion of the second sound 
It follows that decreased intraauncular 
tension must produce tueakemng of the 
same sound Weakening of the second 
sound at the base is a rather rare condi- 
tion, as the intrapulmonary pressure is 
seldoni below norma) so that any disease 
of the lung has a tendency to raise, rather 
than to lower, the pressure within the 
lesser circulation 

Weakening o{ the Pulmonic Sec- 
ond Sound: After a previous accentua- 
tion, this is a danger signal indicating 
weakness and dilatation of the right auri 
cle Pulmonary stenosis and regurgita- 
tion, and at times tncuspid regurgitation, 
when associated witli nght ventncular 
weakness, will cause a feeble pulmonic 
second sound A weakening of the sec 
ond pulmonic sound during lobar pneu 
monia offers a grave prognosis, calling 
for active cardiac stimulation 

Weakened Second Aortic Sound' 
This results from decreased pressure in 
the systemic circulation, it may occur in 
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general \asomotor relaxation and after 
severe hemorrhage or serious diarrhea 

In aortic stenosis, and often, in aortic 
regurgitation, resistance to the systemic 
circulation is, to a great extent, %vanting, 
because of the crippled condition of the 
valves The result of diminished valvular 
resistance is a feeble second sound, or 
an entire absence of that sound In mitral 
regurgitation and stenosis the aortic sec- 
ond sound IS sometimes weakened, on 
account of insufficient tension in tlie 
aorta Pulmonary regurgitation and sten- 
osis may also be productive of an en- 
feebled second aortic sound 

IV Duration In a heart acting nor- 
mally the two sounds and the long pause 
follow each other m three-quarter or 
triple time, t e , 

First sound (one) Second sound (two) 
Long pause (three) 

First sound (one) Second sound (two) 
Long pause (three) 

However rapidly a normal heart may 
act, this rh) thm is preserved , in disease 
there ma) be in alteration m the relative 
length of tiie heart sounds or the pause 
The following \anations are noted 

Enibryocardia. This is so called be- 
cause it resembles the fetal heart sounds 
The first and second pauses arc of equal 
length, tlic sound resembling the ri^ular 
rapid tick of a short pendulum (ttci 
(oci) A second sunetj is an undue pro 
longation of the first sound, followed by 
an alarmingl) long pause This may 
occur cither as a result of digitalis poi- 
soning (long diastole), or as the effort of 
an oerworked heart, too weak to con- 
tinue Its labor, seen in severe m>ocardi- 
tis, or heart block. 

Rcduphcation" Practicallj speaking 
the first ind second sounds of (he heart 
ire made up of two fir»ls and two sec 
amis (two sctnilunir and two nunculo 


ventricular), but tliey are blended by the 
synchronous closure of the left and right 
hearts If, for any reason, the valves are 
prevented from closing simultaneously, 
we may hear three or even four sounds 
instead of but two sounds Such a con 
dtbon may be due to faulty innervation, 
or d^eneration of that part of the heart 
which transmits the impulse , this is quite 
common m myocardial degeneration and 
in chronic interstitial nephritis, as w ell as 
m mitral stenosis after failure of com 
pensation 

Rhythm 

The normal cardiac rhythm is initiated 
tit the sinoauncular node whence it passes 
^long the sinus, sweeps over the ventneu- 
lar walls to the A V node, then traverses 
the bundle of His, that is, the A-V bun 
<lle, and follows its two mam divisions 
ttilo the right and left ventricles This 
procedure occurs at regular intervals and 
tit a definite rate per minute 

Auscultation of the heart at tlie apex 
heat reveals a systolic sound followed by 
A short pause, which is followed by the 
diastolic sound, this constitutes a single 
heart cycle Then follows a longer pause 
after which tlie heart cycle is again 
heard III the normal, such cycles occur 
•tninlcrruptcdly at a definite rate per 
roinutc, vviih certain slight vanations 
Mnder vanous circumstances Tlie heart 
Cate m adult nulcs, m die sitting p05J 
hon, is between 70 and 76 — usually 
about 72 — per minute, it is faster when 
standing and after physical and mental 
exertion and often after a full meal The 
heart rate is slower m the recumbent 
Position, when thoroughly at rest, dur- 
ing sUep and in the igcd In women, the 
heart rate is somewliat faster tlun m 
Mien, and it is still faster in chi}dr«> 
^di systolic Iicart sound is accompanied 
by in apical thrust and a pulse wave 
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detectable at the wrist, carotid artery or 
any superficial artery 

Electrocardiographic Interpretation 
of Heart Action 

The study of cardiac diseases, particu- 
larly those affecting the heart muscle, 
has received great impetus from the aid 


On the electrocardiogram the first 
sound of the heart or the systolic sound 
corresponds to the combined deflections 
of the R and T or the Q R-S-T com 
plex The thrust accompan) ing the sec- 
ond heart sound or the diastolic sound 
IS not felt in any of the arteries but may 
be felt in the jugular veins At the 



Fag 3fr— The primary electrocardiographic 'n\e (schematic draining) Normally the first 
evidence of heart activity anses in the auricle, and it causes a small rounded elevation m the 
record which is known as the auricular wave, designated by the letter P Shortly afterward 
the ventricles become active and as the impulse spreads through the ventricular muscle there 
arise a senes of waves known as the ventricular group designated by the letters Q f? 5" T 
After a period of heart rest, during which the record is simply a flat base line the auricular 
wave P again arises and die cardiac cycle is repeated This simple succession of events 
rhythmicauy recurs in the actual heart record 


of the electrocardiograph This mstru 
ment has been the means of simplifying 
and explaining many pathologic condi 
tions of the heart muscle, either hitherto 
wholly unknown or not fully understood 
The arrhythmias, in particular, have been 
extensively investigated and properly 
classified according to their origin and 
mode of production For technic of elec 
trocardiographj See p 1046 


wnst and over the carotids it is marked 
as a negative period The diastolic 
sound corresponds to the P wave on 
the electrocardiogram The long pause 
between each cycle is lengthened when 
the heart is slow and is shortened when 
the heart rate is fast In the electro- 
cardiogram this long pause is repre- 
sented by the waveless space between the 
T wave and the P wave of the next 
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cjcle The short pause or the inter 
cjchc pause is represented b> the short 
space belucen the P \\a\e and the left 
limb of the R ^^a^e In the electro 
cardiogram the impulses as well as their 
rate of conduction arc indicated bj dis 
tinct wa\es which occup\ a definite time 
m their passage from one part of the 
heart to the other 

The P wave represents the spread of 
the wave over the auricles The sum 
nut of the P wave occurs when the im 
pulse has reached the A node TIic 
interval between the beginning of the 
P wave to the base of the right limb 
(Q) of ^>0 wave (P R intervil) rep 
resents tlic tunc consumed b> the im 
pulse in traveling from (lie auricles to 
the venincles Nornullj this iiiierval 
occupies no more tlian two tenths ot 
a second The R and T waves repre 
sent the ventricular contr*ictton 
Tlie R wave (vuiiricular wave) ap 
pears as a tali spikchke prominent curve 
in the electrocardiogram ami should lie 
directed upward in the first three leads 
and downwards in the founli lead Its 
greatest amplitude is usiiallv attained m 
lead 11 Umg from 10 to 20 mitli-' 
meters The R wave is cxtrcinclj short 
measuring from 0 03 of a second to 0 1 
of a second The foit of the R wave 
beginning at Q and ctuling it S is 
wlut IS known as the Q R S interval 
The distance from the la c of the 
right R line (Q) lo the l«<e of ilit left 
R line fS) is ilxiif one tenth a 
sccon 1 an 1 from tl c Q line to the cn I 
of the T wave ll c ventricular impul c 
IS ul 43 linndrc lth> t f a 'eo i { Tlic 
daratirn t f the T wave in ll c voui g is 
St 27 1 u: Jm’iJu f ‘ a stcot i m tl c 
tU tl e T wave mav l< tlaitcncl ouL 
In di ease of il e 1 curt various c'lan^cs 


occur both in the appearance oi the 
waves and their rate of conduction 
Pathologic Variations of the 
Waves The P Wave The P waie 
IS prominent m mitral stenosis and aunc 
ular lijpertropli) It is often bifurcated 
m mitral stenosis because of the dis 
proportionate size of the two auricles 

Leadl 


LeacLII 


LeadLH 


LeadE 


17 — Tic fur kali. CcKrall/*' 
Uad III Ue R waic ii diicctcd opwardi. 
hi liiii Lead III ifc K wave i% dirctted 
downward Tl e T wave i* tipliaic ('®‘ 
aitocctl cr normal) 

It IS prolonged when the cxcmtion wn\e 
is mtcrfcrct! wnh m its pa'^age 1> 
iiv|>crtr( I hied ir danugnf musch He 
P wave is vhsent and is rq hcctl I v a 
tnunlicr of fine OM.iIlatii ns in anna lar 
fibrillation it is disicn !c\l « r dclU-ctc\l 
‘Vwnwards whoi lit imi ul c an es m 
ail all omul ftxiis ml travels an ab- 
noritul courvo I^i ci ii g of tl c P K 
interval il iKutcs con luctivil) 
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through the bundle of His (A-V bun- 
dle) Shortening of the P R interval 
may be due to the impulse’s arising in 
the A V node instead of the S A node 
The R Wave: The R nave points 
upwards m lead I and downward in 
lead nr, m left axis deviation (left \en- 



Fig 38 — Right Axis Deviation <Rieli( 
ventricular preponderance) (Courtesy Dr 
H K Mohler ) 


(ncular preponderance) It points down 
wards in lead I and upwards in lead 
III, in right axis deviation (right ven 
tncular preponderance) In myocardial 
damage the R \\a\e may be shortened 
or lengthened splintered or notched. 
M'd or W'd 

The Q-R S Complex Widening of 
the base of the R wave (Q R S com 
plex) indicates heart block either of the 


nght or left bundle branches In com 
plete heart block all waves are delayed 
Notching of the R wave is found in 
myocardial damage and m coronary dis- 
ease. 

The T Wave This is inverted or 
flattened in severe myocarditis, in digi- 
talis poisoning, anorexia and other toxic 
states The T wave is more prominent 
in tlie young and vigorous, particularly 
during or soon after muscular exertion 
It is flattened m the old, and often in 
artenosclerotics An inverted T wave 
111 lead III may be consistent with good 
health Its significance in an otherwise 
normal person is not known 

Arrhythmia* 

( Disturbance of the Heartbeat) 

Dislurbtnce in the rhythm of the heart 
IS manifested by heart rates that are 
either slower or faster than normal, or 
by alteration of the sequence of "systolic 
sound, short pause, diastolic sound and 
long pause ’* The heart sounds thus fail 
to follow a normal cycle and assume va 
nous abnonnal patterns or irregularities 
Many of tliese irregularities can be diag 
nosed by physical signs and nearly all 
of them sliow their peculiarities on the 
electrocard n^ram 

Disturbance in the rhythm of the heart 
or arrhythmia may be caused by various 
organic diseases and functional disorders 
which either damage the lieart muscle so 
that It cannot conduct or respond to the 
normal impulses, or the impulses which 
initiate the heart s contractions fail to 
arise at Uieir normal location or fail to 
trav erse their normal route Disturbance 
m the rate and often m the rhythm of 
the heart may also he caused by vagus 
and sympatlietic influence 

* For more complete discussion of artythaiias 

see page SIO 
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The arrhythmias for convenience are 
here divided into three groups 

I Those associated with rapid heart 
action (Tachycardia) 

II Those associated with slow heart 
action (Bradjcardia) 



Fir 39 — Lett Axis Deriation (Left >«) 
tncuUr preponderance} (Courtesy Dr 
H K. Mohlcr ) 


III Those in which there is an irreg- 
ularity of rate, rhythm and \olume. 

I Tachycardia (rapid heart action) 
Rapid though regular heart action is of 
three \-aricties (1) Sinus tach>cardia, 
(2) paroxjsmal tadijcardia, and (3) 
.uncubr flutter 

1 Sinus Tachycardia This consists 
)f rapid tiiough regular heart action, 
aiiging from SO to 140 or more per nun 


ute The rate is increased by p»} due dis 
turbance or physical exertion, and may 
be reduced by physical and mental rest 
This condition is as a rule due to the 
effect on the smoauncular node by either 
vagus depression or sympathetic stimu 
lation This type of tachycardia is seen 
in (a) Ph>siologic reaction to exate 
ment, anxiety, exertion, pain, hemor 
rhage, shock and fevers (b) Reaction to 
food and drugs as alcohol tea, coffee, 
tobacco, epinephrine, strychnine, atro 
pine, thyroid and other drugs that either 
stimulate the sympathetic or paral>ze the 
vagus (f) Thyrotoxicosis, where the 
pulse rate becomes easily accelerated, but 
does not return to normal on rest or 
during sleep (d) Neurocirculatoiy as- 
thenia in which condition acceleration 
of the heart rate is more instantaneous 
and requires less provocation than in 
normal individuals though the provoca 
tj\e agents are the same in both (e) 
Reaction to toxins in certain of the in 
fectious diseases and fevers, myocarditis 
and certain types of heart failure 

2 Paroxysmal Tachycardia' This 
IS cliaractenzed by the sudden onset of 
paroxysms of rapid heart action of reg 
ular rhythm The rate may vary from 
120 to 320 per minute and the paroxjsm 

hours rarely several days 

Etiology It may be due to abnormal 
irritability of the heart and is brought 
about by \anous exciting factors such 
as fatigue, tobacco, alcohol, digitalis 
poisoning, sudden exertion, indigestion 
and anxiety There are three t>pes of 
paror^smal tach>cardia 

(o) Aurtcular This is the commonest 
and the least important, it occurs in 
otherwise normal hearts 

(b) Ventricular This type is usually 
serious, it occurs infrequently and is 
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associated with heart damage and may 
cause pulsus altemans 

(c) Aunculovcuirtctilar Nodal This 
type IS very rare and comparatively be 
nign 

The various types of paroxysmal 
taclijcardia may be recognized by elec 
trocardiographic study The heart rale is 
not influenced by rest or by exertion 
3 iluncufar Flutter This consists 
of a rapid regular rhythm or a regu 
larly occurring irregularity The auncu 
lar rate may be only as fast as the ven 
tncular rate but is usually 2 or 3 times 
as fast This causes all 12 or 13 
block. This condition is usually assoa 
ated with heart damage. The rapid im 
pulses in their circus movement along 
the auricular walls are not transmitted at 
the same rate to the ventricles An ac 
curate diagnosis is made by electrocar 
dtographic study The heart rate may 
vary from 100 to 200 per minute and is 
not influenced by rest or by exertion 
II Bradycardia (Slow though reg 
ular heart rate) This is of three types 
(1) Sinoauricular (2) aunculov«itrtc 
ular nodal rhythm and (3) auriculoven 
tncular block 

1 iSinuauricu/ar Bradycardia This 
IS due to vagus influence on the sino 
auricular node The rate vanes from 
SO to 60 per minute The rhyfhm is 
usually regular though sinus arrhythmia 
IS occasionally associated with it This 
condition is not serious It occurs as 
follows (a) Normally in some individ 
uals and m the aged (&) dunng sleep 
or rest (c) it may be induced by caro 
tid or eyeball pressure (d) by fnght 
(«) extreme cold (f) as the result of 
intracranial pressure (ff) accompanying 
certain diseases as jaund ce myxedema 
mumps typho d fever and at times dur 
mg convalescence from influenza and 


during the puerperium, and (/») as a 
reaction to certain drugs such as opium 
digitalis and physostigmine 

2 Aunculoventricular Nodal 
Rhythm This is rather rare the A V 
node controls both tlie auricles and the 
ventricles When no stimuli passes from 
the sinus node to the auricle (sinus 
block) the heart rate is generally slow 
about 40 per mmute this may be in 
duced by carotid or eyeball pressure If 
the A V node is irritated so that its 
impulses are propagated faster than 
those of ilie sinus node the heart rate 
IS fast This may be temporarily in 
duced by large doses of atropine. 

3 Aunculoventncular Block In 
complete block the auricular impulses do 
not traverse the bundle of His therefore 
the ventricles ongmatetheirownrhythm 
fhe pulse rate may vary from 20 to 40 
per mmute In partial heart block the 
pulse rate varies The block may occur 
m the A V bundle or in bundle branches 
Heart block is usually an indication of 
a diseased myocardium (See p 515) 

III The Iccegulacities as to Rate 
Rhythm and Volume These irregu 
lanties may occur with a rapid or a slow 
heart action They include (1) Smus 
arrhythmia (2) extrasystoles (prema 
lure beat) (3) auricular fibnllation, 
(4) auncufar flutter (3) aunculoven 
tncular block and (6) pulsus altemans 

1 Sinus Arrhythmia This is a func 
tional condition found in the >oung and 
is of little pathologic significance though 
occasionally it may be associated with 
heart damage The rate is rapid during 
insp ration and slows during expiration 

2 Bxtrasystoles ( premature beat 
premature contraction ) The stimulus 
anses outside the sinoauricular node 
The irregularities may occur at regular 
intervals they may be many or few 



440 


Medical Diagnosis 


These irregularities are luorc pronounced 
wiieti the heart rale is slow Extras) stoics 
may be (n) auricular (6) tcntncular 
or (r) aunculovcntncular in origin 
(a) Auricular Extrasystolc This is 
not very common The preinalurc con 
traction ot the auricle results from an ab 
normal stimulus arising iii the wall of 
tl e auricle before the normal stimulus 
arises from the sinus The premature 
contraction of tlie auricle is usually fol 
lowed by a premature contraction of the 
ventricle The compensatory pause is 
not noticeable because following tlie 
premature beat a normal impulse arises 
in the node which causes the nonnal 
auricular tcntncular contractions at 
normal intervals The electrocardiogram 
will show a normal P R T sequence but 
of short duration the T and P waies 
being quite close to eacli other Occas 
lonally auncular cxtrasystole may cause 
aunculovcntncular block 

(&) Ventricular Exlrasystole Tins 
IS the commonest arrhythmia Here the 
abnormal focus or stimulus anses m a 
ventricle therefore the ventricles con 
tract before the nonnal impulse from 
the auricles can reach them and that im 
pulse IS wasted The ventricles do con 
tract when the next normal auncular im 
pulse reaches them The interval then 
between the premature contract on and 
the next normal contract on is decidedly 
lengthened caus ng a comparative!) long 
pause (the compensatory pause) The 
premature contraction is not as strong 
as a normal contraction therefore tl e 
beat following it is forcible. 

(c) Aunculovcntncidar Nodal Extra 
systole This occurs when the stimulus 
anses m the aunculovcntncular func 
tional tissue and passes to both the 
auricle and -ventricle so that they may 


contract simultaneously or one may \ re 
cede the other There is usually no 
ojmpcnsatory pause unless Uic pro 
niaturc beat is an escape of the ventricle. 

3 Auricular Fibrillation This 
ly|)e of arrhythmia is decidedly irregu 
lar m time volume and rate The cardiac 
rate is usually fast though it may be 
slowed by digitalis or quimdme The 
volume IS variable and the force change 
able. The faster the heart rate the more 
pronounced is Uic irregularity Tliere is 
usuallyapulsedeficit i e the heart rate 
u faster than the pulse rale (Tor further 
detail and elcctrocardiogran Sce Fig 
28 No 12 pp ol2and a20) 

4 Auricular Flutter This may fol 
low or precede auncular fibrillation The 
rate is fast and the beats may occur m 
regular sequence or they may be irrcgu 
lar In both fibnJIation and fiutter the 
iropulse circulates continuously m the 
auricle niore rapidly m fibrillation than 
m fiutter Many of the impulses fa I 
to reach the ventnclcs others are rudi 
mentary 

5 AuncuJoveatncuIar Block In 
complete block the aur eJes and ven 
tncles have an independent excitation 
area therefore they beat independent of 
each other The pulse rate may be very 
slow 20 to 40 per minute but is usually 
regular The auricular impulse fails to 
reach the ventricles therefore they are 
obhged to initiate their own contractions 
Iti partial block or m branch bundle block 
the rh 3 rthm js often irregular 

6 Pulsus Alternans Th s is a con 
d non in wh ch a full pulse or a strong 
heartbeat alternates wuth a weak pulse 
or a weak heartbeat The rate i ay be 
rap d or slo v and the alternations are 
r^ular Th s condition is found m 
severe myocard al weakness 
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Functional Tests for Deterniiiiing 
Cardiac Capacity and Reserve 
Much stress is laid on examination 
for the diagnosis of a normal heart and 
the various deviations from the normal, 
so that one may recognize cardiac en- 
largement, various irregularities, mur- 
murs and other diseases of the heart 
Important as these examinations are, 
they often fail to reveal the cardiac re- 
serve power, that is, the amount of 
reserve stored up m the heart muscle 
which permits it to respond to pro- 
longed or unusual strain It is impor- 
tant to gauge the functional capacity of 
the heart m those about to assume la- 
borious occupations to which they are 
not accustomed, or m athletes to be 
chosen for specially strenuous or com- 
petitive tasks Cardiac capacity tests are 
most important for patients convalescing 
from acute ailments, from acute myocar 
dial disease, from coronary infarctions 
and from other conditions that cause 
cardiac embarrassments In these the 
usual listening to the heartbeat, the 
mapping out of the size of the heart, 
the checking of the blood pressure, and 
even the securing of an electrocardio- 
gram arc inadequate for determining 
the functional or reserve capacity of the 
heart 

'’I'lftat "fiit 'sev'VrJi •gi'uups •nf«> 
tests of cardiac function may be divided 
The following classification has been 
modified from Barton to show how the 
various tests are to be placed in tliese 
four categories 

I Rcaclton to Muscular Lxcriion, 
tetive or Passive, as o Basis for Es- 
tnualntg Cardujc Function (a) The 
staircase test, (&) Graupner's test, (c) 
^^c^dc]soIm’s test , (d) Katzcnstein’s 
test, (e) Hertz’s scIf-chccking test, (/) 
Gjmnaslic resistance test, (< 7 ) The hold- 


ing die breath test; (/i) The venous 
pressure test, ( 1 ) the vital capacity of 
the lungs 

II Application of cardiac reflex es- 
timation m determining heart function 
Meriden's test 

III Estimation of sodium chloride 
elimination as a test of cardiac suffi- 
ciency Vaquez-Digne test 

IV Modern clinical and instrumental 
methods of investigating cardiovascular 
conditions, their applicability to estimat- 
ing cardiac function 

1 The sphygmomanometer as an in- 
dex of cardiac function (work velocity 
ratio, sphygmobolometiy, sphygmobo- 
lography, cnergometry, etc ) 

2 Roentgenoscopy and roentgenog- 
raphy as indices of cardiac function 

3 Sphygmocardiography and electro- 
cardiography, their relation to cardiac 
functional capacity 

I Reaction to Muscular Exertion' 
In this type of test one must consider 
chiefly the rate of the pulse, the blood 
pressure (systolic and diastolic) and 
the area of cardiac dullness or the size 
of the heart (percussion, roentgenog 
rapliy) All these methods liave the com- 
mon defect in tliat individual differences 
will produce quite different results by 
the same tests, and that such factors as 

of life m regard to the amount of regu- 
lar physical exertion undergone, the 
size and general muscular state and 
strength, may markedly influence the 
results obtainable However, if proper 
allowance is made for such individual 
factors, all the tests are of value 

(a) Sehg’s "Staircase Test": The 
pulse and the systolic pressure are taken 
and tlic patient is to ascend a flight of 
steps rapidly The pulse and the sys- 
tolic pressure arc taken again after the 
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stajr clmibuig Normally there will be 
an increase of 20 beats per minute m 
tlie pulse, and the blood pressure will 
rise from 8 to 10 mm Hg Insuffi- 
ciency of tlie mjocardium will increase 
the pulse rate to from 20 to 30 beats 
per minute, but the blood pressure nsc 
will be slower, averaging about 6 nini 
Hg or less Tins rise ma) be quickly 
followed by a fall below normal, or, on 
the other hand, there may be no pre- 
limmarj rise at all The length of time 
required for the pulse rate and systolic 
pressure to return to the normal maj be 

cardiac insufficiency present 

A modification of this test is the 
“hopping test,” in which tlie patient is 
required to hop 20 to 50 paces on one 
foot, comparisons of pulse rate and 
blood pressure being made as in tlie 
staircase test This test is not as satis 
factory as the first, because m the hop- 
ping test the amount of work done can 
not be gauged with the same accuracy 
with whicli the amount of energy ex- 
pended m climbing a flight of stairs, 
the exact height of which is known, can 
be measured The amount of work done 
m foot pounds is equal to the weight of 
the individual in pounds divided by the 
number of feet ascended 

Patients obviously too ill to climb 
stairs or to hop may be given nulder 
forms of execise, such as walking across 
a room a certain number of times 
Those in bed should have their exercise 
restricted to raising their anns several 
times, or turning m bed, of sitting up 
in bed or sitting on a chair placed near 
the bed The amount of exertion is to 
be increased according to the obvious 
condition of the patient 

(6) Graapner’s Test’ It was ob- 
served by Graupner that when the pulse 


rdte lias risen after exertion and again 
fiUIen to normal, the sjstolic pressure 
gradually rises to a maximum, usuall> 
r^adimg it in about six minutes, with 
a subsequent decline to normal which 
oixupies about 18 to 20 minutes If the 
heart is seriously weakened, this rise of 
blood pressure following the pulse rise, 
iiiay be altogether absent, the pressure 
declining from the start, and thereafter 
gradually rising once more to normal 
III healthy individuals the pulse will 
rtfach Its maximum m from five to ten 
minutes To perform this test, the pa- 
’A vwstkCwctesl Vyb/ccl v.b.'/iU 

IS supplied with a brake and an adjust- 
ment for measuring the amount of energy 
cjcpendcd This specially designed ap- 
pAratus IS known as the Zuntz ergom- 
eier The tests are repeated for several 
siiccessive days, always at the same time 
of day, noting the pulse rate, blood 
pressure and size of the heart both 
before and after each test The patient 
must not be excited in any way while 
undergoing the test, and should not be 
urged to exert himself to the point of 
ejchaustion The apparatus mentioned 
requires thigh muscles work, but other 
machines have been devised which make 
use only of the arm muscles Graupner's 
investigations led him to conclude that 
if the blood pressure remains constant 
after the exercise, tlie heart muscle is 
sufficient If the blood pressure falls 
after using the machine, there is some 
curdiac insufficiency present If the 
blood pressure rises but soon returns to 
normal, there is compensatory suffi 
cienqr, but if the blood pressure rises, 
and then falls without any tendency 
to a subsequent rise, it demonstrates 
fatigue of the heart muscle It was his 
belief that if the pulse is accelerated 
aud the patient becomes “short of breath” 
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after he has done %\ork amounting to 
llie eciuivalent of from 45 to 300 kilo- 
grams, the fieart is evidently insufficient 
The ordinary bicycle, made stationary, 
will serve as a machine for testing car- 
diac capacity 

(c) Mendelsohn’s Test. This test 
as performed bj its originator, requires 
the use of the Gaertner ergostat, though 
any exercise such ns stair climbing or 
hopping niaj be substituted The pulse 
IS carefully counted m the standing, 
silting and recumbent postures, and the 
figures noted This may be repeated 
several times so that an average may be 
estimated After the perfonnance of his 
given task, the patient mimcvhately re- 
sumes the recumbent posture, and the 
examiner notes the time required for 
the pulse to return to the nomul for 
that posture Mendelsohn contended 
tlut unless there i» n vvcll marked dif- 
ference between tiic pulse rate m the 
recumbent and erect position, the heart 
IS incompetent When resting after 
strain, the competent heart returns to 
noruul at once A disturbance of rate 
with fiihirc to return immediately to 
nonnat following the expenditure of 
from 25 to 50 kilograms of work iii 
dicatcs cardiiv insiifficicnc) 

Mhcn a iionnal individual n'«s from 
the reclining to the standing jwsilion. 
the increase in the heart rate ought not 
to exceed 20 Ixats Should it rise above 
20 It ma> be assumed tliat the mjo* 
cardmm is insiifTiciemt Tins is a simple 
test, an 1 has conudenhle v due, but 
s'juictimcs It iiu) Iw nullifieti b> exist 
mg p»)chic influences ^n^J u lias also 
l>ctm luted tlut a fd>e increase often 
exciirs in ihusc prcscntuig cntcrojtosis 
(J) The Kitxcnstetn Method. In 
cAxj id cardiac msi tiKimcv, Katzni- 
stem foe,n I a lowcfli g of tl c bWl j tes- 


sure and a simultaneous increase in the 
pulse rate, both of which deviations 
from the nonnal appeared to maintain 
a proportionate relation to the incom 
petency of the heart muscle The test 
consists of putting the patient in a re 
dining posture and taking the pulse 
rate mid blood pressure An assistant 
then applies pressure vvitli his fingers 
for a period of from two and a half to 
five minutes in the groins over both 
femoral arteries or — if no assistant is 
to be had — an UsmarcU bandage may 
be used , after vv hich the ^ulse rite and 
blood pressure are again recorded If 
the m>ocardium is sufficient the pulse 
rate will be found to be diminished, 
and the blood pressure will rise from 
5 to 15 mm Hg If the heart is en 
larged, but still efficient, the pulse rate 
will diinunsh or reniam unchanged, and 
the blood pressure will increase from 
15 to 40 mm. Ilg If a moderate latent 
cardiac msuflicicncj exists blood pres 
sure and pulse will remain unchanged 
or jiossiblv the pulse rate will increase 
slightly In greater cardiac msufficienc> 
the pulse rate increases while the blood 
pressure sinks Xorns does not regard 
ibis test as of great value when used 
alone, but dciins it useful as a corrobora 
tor} evidence. In severe cardiac weak- 
ness the performance of this test may 
occasioiiall) be dangerous 

(♦) Hertz’s Sell-checking Test' 
Tiic patient is placed in a silting posture 
and reiiums so until the pulse rate lias 
become constant lie is then directed 
to contract the inuscks of the liand a»d 
foreanii willi all Ins force, ]>crfonning 
the motions slowl}, iw}ing strict atten- 
tion to the iicrfomtancc and enJeavor- 
mg to antagonize his movements as 
forccfull} as possible In 1 nlth> per- 
sons. the { ulse rate is unallntcd but 
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if the heart is ^veak the rate >mH be 
increased 5 to 20 beats a minute 
(/) Gymnastic Resistance Test: 
This consists of noting how much exer- 
cise against resistance and for how long 
a time it may be performed b> the pa- 
tient before he shows definite signs of 
tinng The rapidity of the respiration 
and pulse and also the blood pressure 
are noted 

{{f) Holding the Breath Test The 
length of time the patient is able to hold 
lus breath during rest and during cer- 
tain exercises is noted In the absence 
of pulmonary disease this test is of 
some \alue The more severe the car- 
diac damage the shorter is the time the 
patient can hold his breath 

(h) The Venous Pressure Test 
This depends upon the occurrence of c>a- 
nosis and the degree of venous distention 
occurring during exertion the weaker 
the m>ocardium the greater the cyanosis 
and venous distention (See p 447) 

(i) Vital Capacity of the Lungs* 
Another fairly good test for cardiac re- 
serve IS the determination of the vital 
capacity of the lungs A reduction of 
the vital capacity is an early sign of 
myocardial inadequacy 

The test is earned out as follows 
The subject stands erect holding the 
'ai Wi vV<t 

mouth (care to be taken to avoid leak 
age) He is urged to take the deepest 
possible inspiration and then with the 
valve properly adjusted and tlie nose 
compressed he is to exhale through the 
mouth all the air he possibly can Five 
or SIX such deep inspirations are fol 
lowed by that many deepest possible 
expirations The highest reading on the 
scale IS taken as his vital capacity This 
figure IS compared to standard tables for 
age and sex This test is of value only 


m the absence of any pulmonary or 
bronchial disease and m the absence of 
fever To be of value this test is to be 
repeated daily for several days and the 
mean vital capacity taken 

Holding one’s breath while performing 
certain exercises, such as swimming, 
walking upstairs, walking across the 
room, or performing certain calesthenics 
IS an adequate test for vital lung and 
heart capacity Decreased exercise tol- 
erance when the breath is held or other- 
wise indicates diminished cardiac capac- 
ity 

II The Cardiac Reflex Rstimation 
as an Index to Cardiac Capacity. The 
Merklen Test This is the best known , 
it makes use of Abrams reflex which con- 
sists of diminution of the area of cardiac 
dullness following the vigorous rubbing 
of the precordium, and of the Livierato 
reflex which is supposed to increase the 
area of cardiac dullness following percus- 
sion over the epigastric region If after 
rubbing the precordium with a rough- 
ened cloth the area of cardiac dullness 
docs not dimmish or after percussing 
or stroking the epigastrium the area of 
cardiac dullness does not increase, there 
IS indication of myocardial damage since 
the reflexes do not respond m a normal 
way (To attempt to judge cardiac ca- 
pacity by tbe.se, ceflexes. es of wa vabje ) 

III Estimation of Sodium Chlo- 
ride Test* Vaquea-Digne Test This 
test was based on an old premise that m 
myocardial insufficiency there is a low- 
ered sodium chloride estimation The 
test consists of giving a certain quantity 
of sodium chloride by mouth or intra 
venously and noting its rate and quantity 
of elimination In severe myocarditis, 
edema may result from excessive salt 
intake (This is a cumbersome test of 
no special \ alue ) 
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IV Instrumentation Tests. The 
Sphygmomanometer: This is an in- 
strument demised for determining the 
S)StoIic and diastolic blood pressure 
The data obtained from its use is \alu- 
ablc (See p 413) A high sjstolic 
pressure (above 160) is a warning sig- 
nal and calls for decreased exertion 
Sphygmobolometry: This was ad- 
vocated by Sahli, it consists of determin- 
ing the amount of oscillation of the 
mercury column or the needle when the 
blood pressure cuff is inflated to a i>oint 
just above the region indicated by the 
diastolic pressure It practically means 
the oscillometnc reading The instru- 
ment devised by Salih and the methods 
of determining the exact pressure m the 
blood vessels are too complicated for 
clinical use 

X-ray Study: This will determine 
the size and sliapc of the heart, the com 
{larativc size of the heart to the chest 
wall and the sizes of Uic aorta, auricles 
and ventricles 

Electrocardtograph, This iscajiablc 
of recording the heart rate and rh>lUm 
and, to some extent, the integrity of the 
mjocardium Tor elcc(rocardioj,raph 
j>ohgraph, etc , See p 1045 
V Circulation Time (Circulation 
Rale) In order to determine the veloc- 
ity of the bloixl flow, certain substances 
vre injccttnl intravenous!) it one site and 
llic tunc It lakes for thar detection at 
another site is noted The time rKitiirciI 
for the detection of tbc injection sub- 
stance IS known as the circulation time 
The distances measured arc llu, (1) 
anil to toiif^uc tunc. (2) anii to lung 
iiurf'. (3) arm to arm time, and (4) 
arm to heart ai d j uliiv rurj circulation 
tin e 

(1) to tongue time nie iiaimit 
IS to as>jii c i!.e tecumbcni jiOiturc, the 


right or left arm is held on a level witli 
the nght auricle and one of the various 
solutions IS injected into a vein in the 
antecubital fossa, and the time is noted 
(by stop watch) from the moment the 
last of the injection has entered the vein 
until It IS detected m the back of the 
throat and by the tongue The solu 
Uons commonly employed are (o) 
Decholin* (4 cc of 20 per cent solu- 
tion) , the normal time is 14 to 19 sec 
ends (6) Calcium gluconate^ ^ (4 cc. 
of 20 per cent solution) , the time from 
the instant the injection is begun until 
the sensation of heat is felt m the throat 
IS 8 to 16 5 seconds Saccliarme^ (5 cc 
of a 1 per cent solution) , the time from 
the beginning of the injection until a 
sweetish taste is perceived by the tip of 
the tongue is 9 to 17 seconds Several 
other substances arc employed for this 
test, each of the substances has its own 
circulation time Therefore, if the test 
IS to be of any value, the examiner 
should familiarize himself with the circu- 
lation time of one type of these solu- 
tions and use Uus one type of solution 
consistently 

(2) Arm to lung time Here various 
volatile solutions arc employed Those 
in common use are ether and paral- 
dehyde Ether- 5 m of ether is di- 
luted wiUi an equal part of rionml 
saline solution and injected into the vein 
of an ann, as previously described The 
time IS calculated from the moment tlic 
injection is begun to the instant the 
ether IS jicrccucd m the upper respira- 
tory jiassagc and the individual coughs 
or jicrccivcs the etiicr Tlic nonnal time 
i» 3 to 9 sixonds Paraldehyde^ 1 4 cc. 
cf |»aralkh>dc is injected in the usual 
way *1110 time Uic substance readies 
l! e lungs is indicatnl by cough , it av er • 
a„e» about 0 seconds 



/inatomy and Physical Examination of the Heart 


447 


(3) Arm to arm time According to 
Koch * tins IS obtained by injecting 
fluorescein into the \em of one arm and 
collecting at frequent intervals from a 
vein in the opposite arm blood samples 
which are examined for fluorescein The 
time the flrst positive specimen is ob 
tamed after the injection is considered 
as the circulation time Nonnally this 
fluctuates between 12 and 26 seconds 
the average being 21 seconds 

(4) Arm to heart and pulmonary cir 
culation time According to Blumgart 
and Weiss ^ this consists of injecting 
radium emanation into a vein and detect 
ing Its presence by a suitable apparatus 
at vanoos points m the body The time 
elapsed m the detection of the substance 
from one point to another i$ the ctrcula 
tion time for that distance 

fnierpretotion of the Circufolion 
Time Tests 

The arculation time is prolonged m 
heart failure heart block poI>cythemia 
hypothyroidism (myxedema) and any 
condition that slows the circulation The 
circulation time is shortened m parox 
ysmal tachycardia auricular flutter hy 
perthyroidism and exophthalmic goiter 
In bronchial asthma emphysema and 
mediastinal conditions not assoaated 
with heart iailure the circulation lime 
may be normal 

The Venous Pressure Tests Ve 
nous pressure may be determined by 
physical means and by instrumentation 

(1) By physical means the venons 
pressure cannot actually be measured 
but sufficient informat on maj be gath 
ered to judge the approx mate amount 
of stasis m the venous system The vems 
usually chosen for this are the external 
jugular veins A normal person lying 
flat on his back will show distention of 


these veins to a level just above the clavi 
cles Wlien the head is raised venous 
distention disappears and when lowered 
below the level of the manubrium the 
veins fill to a higher level In right sided 
heart failure live external jugulars are 
filled to a very much higher level than 
in the normal both when the head is low 
ered or raised The height of the column 
may mdicate the degree of right sided 
heart failure 

By the instrumental or direct method 
venous pressure can be measured m cen 
timeters and is therefore a fairly accurate 
gauge for determining the amount of 
right sided heart failure 

The apparatus consists of a glass mo 
nometer graduated m centimeters or mil 
Iimcters to which a large bored inlra 
venous needle is attached by a rubber 
tube With the patient m the recumbent 
posture and the ami on the level with 
the right auricle the site of a large v etn 
in the cubital fossa is sterilized and the 
needle is inserted into the vein The 
height to which the blood rises m the 
monomcler indicates the venous pres 
sure To prevent clotting the apparatus 
may be immersed m a 2 per cent sodium 
citrate solution just before it is used 
Several types of monometers are on the 
market the principle upon which they 
work IS the same 

The normal venous pressure varies 
between 6 and 10 mtn though it may be 
somewhat higher or lower After exer 
t on the pressure nses Excluding local 
venous obstruction the general rule is 
that the severer the degree of right sided 
heart failure the h gher is the venous 
pressure. 

‘Kramer D Jour Pb)s ol Proc 83 1933 
^Baer S Ann Int Med 13 2246 1940 
•Bhimgart H L and Wess S J Q n. 
Invest 6 103 1928 29 
4 Ktcb £, Deut Arcb f KI n Med 140 39 
1922 
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Cardiac Murmurs 


The various heart sounds so far con 
sidered have been modifications of the 
normal heart sounds due in most cases 
to disease of the myocardium or to the 
cardiac innervations, in each instance 
only the first and second sounds being 
heard, though with altered relations to 
each other We shall now consider a 
variety of sounds occurnng either be- 
fore, with, or after the first or second 
sound or else entirely displacing them 
These adventtlious sounds, if caused 
by some intracardiac condition, are 
termed endoeardtal murmurs or simply 
mummrs If the adventitious sound is 
extracardiac m origin, as lor example 
pericardial or pleuropericardial, it is 
called a jncticn sound If it is of venous 
or arterial origin, it is designated a bruit 
or hum 

Normally, the blood passes through 
the valve orifices ivilbout any audible 
sound other than those recognized as 
the first and second sounds *){ the heart, 
f e , lubb tup But if the normal relation 
of the heart valves, the composition of 
the blood, or the rapidity of the blood 
stream is altered, “eddies” will arise 
'nktiOi'i ftnwi tJrie veros,' 

the sounds of nnIucIi may be heard on 
the surface of the chest as munnurs 
Murmurs are divided into (o) Or- 
ganic or \alvular, (6) nonorganic or 
functional (sometimes termed hemic, 
anemic, dynamic and accidental) 

Organic ^riirniurs 
An organic murmur is an abnormal 
sound heard over the prccordium became 
of the existence of some abnormal con 
( 448 ) 


dition within the heart produced by an 
irreparable valve defect It is the result 
of some abnormal condition of a valve 
which interferes with the normal circula- 
tion of the blood, either by obstruction, 
not allowing the blood to enter a chamber 
freely (an obstructive or stenotic mur- 
mur), or by Its mobihfy to approximate 
properly, at a time when it should be 
closed, and thus allowing a portion of 
blood to regurgitate to the cavity whence 
It came (^regurgitant or tnsuffictency 
murmur) 

It is obvious, if a stenotic or re 
gurgiiant murmur is caused by a lesion 
m a valve, that it is possible to have 
as many lesions as there are heart valve 
orifices multiplied by two Therefore, 
two lesions at each valve, namely 
Mitral Onlice 

Mural regurgitation and mitral stenosis 
Aortic Orifice 

Aortic regurgitation and aortic stenosis- 
Tneusmd Orifice 

Tricuspid regurgitation and tricuspid 
stenosis 

Pulmooic Orifice 

Pulmcmary regurgitation and pulmonary 
stenosis 

There may also be a double munnur 
m the same valve (regurgitation and 
stenosis), or a combination of one or tvvo 
murmurs at two or three valve orifices 
Classi^cation of Organic Murmurs 
Organic murmurs are classified both ac 
TOtding to the bind of lesion producing 
them and according to the stage of the 
hearts cycle during which tliey occur 
Organic murmurs may be acquired or 
eongciutal 
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4cquireil Organic Murmurs 
1 Regurgitant viurmurs are due to 
the regurgitation of blood back to the 
cliamber ^vlicnce it came, because of 
insufficient closure of the \al\e leaflets 
2. S'tiTKohc viunuurs are due to a 
partial obstruction to the flow of blood 
at the entrance to its oriflce, as a result 
of a stenosis of die %alve orifice caused 
either by an inflammatory process or by 
vegetations upon the \al\e leaflets, thus 
preientmg them from opening at the 
physiological moment. 

(а) A systolic murmur occurs during 
the time of ■ventricular sj stole, that is, the 
time during which tlie ventricles con- 
tract, therefore, it is coincident with 
the first sound of the heart and the radial 
and carotid pulse. 

Such a murmur may either entirely 
displace the first sound, or it may occur 
witli It and continue a short time after 
the heart sound ceases to be iieard The 
following murmurs occur during systole 
Stenosis of the aortic or pulmonary 
valves, and regurgitation of tiie mitral 
or tricuspid valves 

(б) A diastolic murmur occurs at the 
time the auncles contract and the ventn- 
cles dilate (during the diastole) , it is 
heard instead of or with the second 
sound of the heart over the valve so 
affected Diastolic murmurs occur as a 
result of a regurgitant lesion m either 
of the semilunar valves and also m steno 
SIS of the mitral or tricuspid valves 

(c) A presystoUc occurs dur- 

ing the last part of the diastole, when 
the final spasm of the auncles forces 
out their last remaining blood This 
murmur is heard just before the first 
sound and ends with the sjstohc shock.. 
It is caused by stenosis of the mitral 
valve and rarelj, of the tricuspid valve, 
at times these murmurs may be diastolic. 


Systolic Murmurs 
At the Apex 

1 Mitral regurgitaltun 

2 Due to mitral insutficiency (organic 

or functional). 

3 Occasionally transmitted from lortic 

stenosis 

At Aortic Orifice 

1 Aortic stenosis 

2 Aortitis, atheromj of aorta, arteno* 

sclerosis 

3 Aneurysm of aorU 
At Pulmonic Orifice 

1 Pulmonary stenosis 

2 Patent ductus arteriosus 

3 Interventricular septal opening 

5 Functional murmurs. 

6 Often in children and young thin adults 

due to sudden filling and distention 
of the pulmonary artery 
At the Tncuspid Area 
1 Tncuspid regurgitation. 

Diastolic Murmurs 
At the Apex 

1 Mural stenosis (presystolic and dias 

toJic) 

2 Austin Flint murmur m assoaation 
with aortic regurgitation. 

3 Transmilted from aortic regurgitation 
At Aortic Onficc 

1 Aortic regurgitation 

2 Aneurysm of aorta (continuous hum) 

3 Thyrotoxicosis (rare) 

4 Arterial hypertension (rare) 

Pulmonic Area 

1 Pulmonary regurgitation. 

2, Graham Steele tnurmur 

3 Transmitted from aortic area. 

4 Aortic aneurysm (to and fro murmur) 
Tncuspid Area 

Tncuspid stenosis 

Characteristics of Organic Mur- 
niil>^> Since an organic murmur occurs 
as a result of some crippled condition 
of a given valve, it is important to rec- 
ogfUzc and isolate the valve or valves so 
affected This is best done by taking 
into consideration the following charac 
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tenstics (1) Point oi maximum inten- 
sity, (II) time of occurence , (HI) area 
of transmission, (IV) quality, (V) de- 
gree of cardiac hypertrophy 
I Point of Maximum Intensity' 
A murmur occurnng as a result of a 
defective valve is heard loudest over the 



clinical location of that valve orifice, t e 
initrof murmur over the apical impulse 
tricuspid munnur over the lower portion 
of the sternum, aortic murmur in the 
second interspace to the right of the 
sternum or at midstemum, at times also 
m the left third intercostal s^ace nrar 
the sternum, pulmonic murmur in the 
second left interspace close to the ster 
mini 

When listening to the heart for mur 
inurs, the clinical valve orifices should 
be systematically auscultated If a mur- 
mur is heard with greatest intensity over 
the mitral area it is evident tliat the 
mural valve is at fault, and if the inten 
sUy of the murmur is greatest at the 
tncuspid, aortic or pulmonic areas, it 
indicates tliat the defect is located at 


one of these valves By auscultating the 
valve orifices, it may be learned which 
of the valves is affected, but it is impos 
sible to recognize the type of lesion In 
order to determine tiie type of lesion, i e , 
stenotic or regurgitant, the second point 
must be considered, namely 

II Time of Occurrence of the 
Murmur and Its Mechanism As has 
been mentioned above, by timing is 
meant ascertaining whether tlie murmur 
IS systolic, diastolic or presystohe By 
combining the area of maximum inten 
sily with the time of the murmur, it may 
be judged which valve is affected and 
the kind of lesion affecting it 
Mttral Regurgitation If a murmur 
IS best heard at tlte apex atid it corre 



spends to the first sound of the heart, 
the systole the following inferences may 
be draw n 

First The murmur is heard at the 
apex, therefore, the iiutraf zalvc must 
be diseased (mitral murmur) 
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Second It occurs during the systole 
at the time the left ventricle is supposed 
to force Its blood into the aorta and the 
mitral valve should be closed, since the 
murmur is mitral it means tliat the 
mitral valve is affected, and instead of 
being closed it must be open otherwise 



there vNould be no murmur An open 
valve at this time would cause a regur 
gitation of blood into the chamber whence 
n. Vias pist come Vnerdore evidently Vne 
murmur is a mitral regurgitant murmur 
(See Fig 1) 

Mitral Area Mitral Murmur Presys 
tolic m Time During that penod of 
the diastole which is designated as pre 
systole the auricle with a spasmodic 
effort attempts to force its remaining 
blood with greater rapidity through the 
mitral orifice If a murmur occurs at 
this time it must mean that the effort 
of the auricle is meeting with some ob 
struction and does not allow free en 


trance of blood to the ventncles, con 
sequently, the lesion must be that of 
mitral stenosis (See Fig 2) 

Aortic Stenosis If a murmur is 
best heard over the aortic onfice (second 
mterspacc to Uie right of the sternum) 
tliat murmur is of necessity an aortic 
murmur If this munnur occurs during 
the systole it must be because of some 
difficulty attending tlie entrance of 
blood into the aorta since during the 
systole of the left ventricle the blood 
enters the aorta As the murmur occurs 
at this time it must be only because o! 
some interference or obstruction to the 
nonnal flow at the aortic valve there 
fore this murmur is attributed to aortic 
stenosis The aortic second sound is 
weak because of loss of elasticity in 
the aortic valve ( See Fig 3) 



Aortic Regurgitation On the other 
hand a murmur that is heard at the 
aortic onfice or to the left of it which 
IS diastolic m time must be due to a 
different of lesion than that caus 
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mg the preceding one. That the aortic 
valve IS also at fault here is beyond 
dispute, because the murmur is heard 
at the aortic orifice, it occurs during 
the diastole or dilatation of the left 
ventricle, at a time when the aortic 
valve should be closed while blood is 



flowing into Uic ventricles from the auri- 
cles If a murmur is heard at this time 
oNcr the aortic orifice, it indicates tliat 
there IS something wrong with the aortic 
valve When tlic aortic %alve is closed 
during the diastole no murmur is audible 
at the aortic orifice , tliereforc the in- 
ference IS that It must be open in order 
to produce this sound An open aortic 
\al\c, when the ventricle is in diastole, 
must nccessanl> cause the blood to re- 
gurgitate from the aorta into the left 
\cntricle, hcncc, the murmur at the 
aortic orifice during the diastole is due 
to aortic regurgitation (See r»g 4) 
TncnifiJ aiuf Pwlmomc Murinurs 
Murmurs heard at the Iricujf'iJ vid /wf- 
>iunif onficca arc likewise isohtcil and 


the same reasoning holds true It should 
be remembered that both auricles and 
both ventricles work synchronously , 
therefore, a stenotic or regurgitant le 
Sion at the tricuspid orifice will have the 
same time as a mitral lesion, they can 
be differentiated because they are heard 
at different portions of the chest, vts , 
tlie mitca! murmurs over the mitral area, 
and the tricuspid murmurs over the tn 
cuspid area 

With pulmonic murmurs the same 
holds true 

A systolic murmur heard at the sec 
ond interspace to the left of the sternum 
IS usually due to pulmonary stenosis 
and a diastolic murmur over the same 
area to pulmonary regurgitation A pre 



sjstolic murmur at tlic tncuspid area 
IS caused by tncuspid stenosis, and a 
systolic murmur oier the same area by 
tncuspid regurgitation 
Signs other than those obtained by 
auscultation, such as icnoiis or arternl 
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engorgement, hjpertrophy of the heart, 
the pulse, etc , must be taken into con 
sideration when murmurs are to be dif- 
ferentiated (See Figs 5, 6, 7, and 8) 
III Area of Transmission. In 
order to facilitate the recognition of 
murmurs and to isolate them, jf several 



are audible in the same individual, the 
sound must be traced from the point 
of greatest intensity to the point where 
It IS entirely lost From its point of 
origin the sound produced by a lesion 
IS earned with diminishing intensity 
along the course of the blood stream 
Mtiral Stenosis This murmur is 
heard a little above the apical impulse 
fourth interspace and a little outside of 
the parasternal line (near the anatomic 
location of the mitral valve) It is 
transmitted a short distance around its 
area, probably because the jar there pro 
duced by the stenosis is not comrauni 
cated bejond the heart cavity 
Mitral regurgitant murmurs are best 
heard at the apex, whence they are 


transmitted to the left axilla and often 
as far back as tlie angle of the left 
scapula This is probably because the 
noise IS created m the left side of the 
heart (auricle and ventricle) and be 
cause the left side of the heart is 
nearest the left axilla and the left pos 
tenor aspect of the chest, at those 
locations the murmur may be heard, 
though faintly 

Aortic slenosts is best heard at the 
aortic orifice as a systolic murmur, and 
IS transmitted to both carotids , it is 
heard louder on the right side of the 
neck tlian on the left, probably because 
the innominate and carotid artenes are 
given off from the aortic arch at an 
angle, so that it is easiest for the sound 
to travel in that direction 



Aortic Regurgitation The diastolic 
murmur heard at the aortic orifice is 
transmitted downward along the sternum 
toward the apex, because in this lesion 
the blo(Kl regurgitates from the aorta 
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into the left \entricle and the sound 
goes %\ith it, from the aortic onfice 
towards the apex of the heart. 

Tricuspid Stenosis: A pres>stoIic 
munnur is lieard over the tricuspid 
area, but not transmitted (analogous 
to mitral). 

Trjciis/>jd f?rpiirpi<a<{on; A s>stolic 
munnur is heard at the tncusptd orifice, 
transmitted to the right, and olten audi- 
ble over the liver. 

Pulmonic Stenosis. A s>stolic mur- 
mur can be heard at the pulmonic orifice, 
transmitted to the veins of the neck. 

PHlmoiiif Pc^Hr^itahon* A diastolic 
murmur is heard at the pulmonic onfice, 
transmuted downward toward the right 
ventricle. 

IV. The Quality: All stenotic mur- 
murs are harsh and churning \\\ quality, 
because such a murmur occurs as the 
result of an obstruction; force exerted 
against resistance will cause a greater 
amount of vibration. All regurgitant 
murmurs arc softer and are blowing In 
cliaractcr, for they are due to leakage 
and not to increased resistance as is the 
case with stenotic munnurs 

V Degree of Cardiac Hypet' 
trophy: Tlie occurrence of a munnur 
IS significant of some valvuUr d<^cct. 
wlucli of necessity must interfere vvith 
the noniial quantity of blood thrown 
into the circublion In order to coni- 
{xmsatc for tins shortage, the heart 
clumber afTcclcd by the disorder in- 
crra'.es iti size and its walls h}|>erfTc>ph) 
so as to be able to accomplish more work 
liun in its noniui state 

ifitrut Kejur'jiUtian’ Tlic leakage i« 
the mitral valve at first causes a di- 
««snd\e\l tpujvlvl) of Uooil to be forced 
into ihc aorta. Uit at the next diastole 
1 gjtaUT vohinvc of Wood is forced into 
llic lc(i vnsirictc, this Muml being a 


portion of that which has been pre- 
viously regurgitated added to the normal 
amount ; the left ventricle, therefore, has 
a larger quantity of blood to deal with, 
and working as it does under disad- 
vantages, it must of necessity hyper- 
trophy in order to maintain the circu- 
lation (See; Fig. 1, p. 450). 

Mitral Stenosis: In this lesion an m- 
suflkient amount of blood enters the 
ventricle The left auricle has to work 
against resistance, m order to overcome 
the obstruction ; consequently hj^per- 
trophy of the left auricle and right v en- 
triclc is produced. The left ventricle 
is not changed in size; thougli at times 
It may show signs of atrophy. The pres- 
ence of a hypertrophied ventricle in 
mitral stenosis may be due to a preexist- 
ing mitral regurgitation or to rlieunw- 
tic myocarditis (See: Fig. 2, p. 450). 

Aortic Stenosis: This lesion causes 
the left ventricle to work against a re- 
sistance even greater than that of mitral 
regurgitation; therefore the left ventric- 
ubr hypertrophy is greater in aortic 
stenosis Ulan in mitral regurgitation 
(See: Fig, 3, p 451). 

Aortic Ffpiirjilation; This lesion pro- 
duces the greatest amount of left ven- 
Incular hypertrophy, bec.ausc at each 
systole the left ventricle has to cope with 
a double quantity of blood, i. c. the nor- 
mal amount brought to it through the 
mitral valve during the diastole and the 
quantity tliat regurgitates at tlie s.vme 
time through the incompetent aortic 
valve. Tlie byjiCTlropliy is often so 
great tliat the heart in this condition is 
called cor botanum or ojr heart (See: 
Fig. 4,1. 4SI). 

PhIinom]^ murmurs and tricuspid re- 
guryitatian will cause right ventricular 
h>|*crjn>phy, because the strain of the 
circuUtwm falls iii>on tlut cJianiber in 
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the presence of those valvular defects 
But the hypertrophy of the nglit ven- 
tricle nev er reaches to llie same propor- 
tion as docs the left vcntncle, because 
the right ventricle is thinner and has less 
compensatory povser After the hyper- 
trophy has readied its maximum, over- 
strain will cause that chamber to dilate, 
which produces heart failure, or "rup- 
tured compensation ” 

Combined Murmurs' By combined 
murmurs is understood the occurrence 
of two or more murmurs in the heart, 
they are recognized by noting (I) Area 
of greatest intensity of each murmur, 
(11) Uie time of occurrence, (HI) the 
respective areas of transmission, (IV) 
their respective qualities 

Resume of Organic Murmurs, 
Single and Combined 
Mitral Recuscitation (See Fig 1) 

Area of greatest intensity At apical impulse. 
Time Systolic. 

Transmitted To left axilla and beyond. 
Quality Blowing 

Accentuation of pulmonic second sound 
Left ventricular hypertrophy 
At times a systolic thrill 
MitKAu Stenosis (See Fig 2) 

Area of greatest intensity A little above the 
apex. 

Time Presystohe. 

Transmission About one inch around its 
own area 

Quality Harsh and churning 

Left auricular and right ventricular 
hypertrophy 

Presystohe thrill Murmur and thrill are 
olten accentuated when patient hes on 
his left side Occasionally the murmur 
may be diastolic. Auricular iibnllation 
IS often associated 

Acetic Stenosis (See Fig 3) 

Area of greatest intensity Second interspace 
to right of sternum. 

Time Systolic. 

Transmission Into the carotids 


Quality Harsh 

Systolic ihnil at base 
Left ventricular hypertrophy 
Weak aortic second sound or no sound 
oUicr than the murmur Nearly al 
ways associated with some other valve 
defect 

Aomc REcuactTATiox (See Fig 4) 

Area of greatest intensity Second interspace 
to the right of sternum 
Time Diastolic. 

Transmission Down the sternum towards the 
apex 

Quality Soft and blowing 

Greatly hypertrophied left ventricle. 
Water hammer pulse 
Visible pulsations in superficial arteries 
Quincke’s capillary pulse 
The blood pressure is higher in the lower 
extremities than in the upper extremi 
ties 

Tricuspid Recurcitation (See Fig 5) 
Area of greatest intensity Tncuspid area. 
Time Systolic 

Transmtssion Downward toward the liver 
Quality Soft 

Right ventricular hypertrophy 
Pulsating liver 
Distended veins 
Often edema. 

Tricuspid Stenosis (See Ftg 6) 

Area of greatest intensity Tncuspid area 
Time Presystohe. 

Transmission Not transmitted 
Quality Harsh 

Right auricular hypertrophy 

PuLUONAsr Recuecitation 
(Congenital — Rare) (See Fig 7) 

Area of greatest intensity Second interspace 
to the left of sternum. 

Time Diastolic 

Transmission Left side of sternum 
Quality Soft 

Right ventricular hypertrophy 
Distended veins and cyanosis 

PuLiiovAEY Stenosis 
(Congenital — Rare) (See Fig 8) 

Area of greatest intensity Second interspace 
to the left of sternum 
Tune Systolic. 
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Transmission Veins oi neck and scapular 
region 

Quality Harsh 

Right ventricular hypertrophy 
Distended veins and cyanosis 

Double. Mitbal 

Area of greatest intensity A double murmur 
at apex 

Time Systolic at apex Presystolic above 
apex 

Quality At apex soft Above apex harsh. 
Transmission The apical murmur toward 
the left axilla The one above the apex not 
transmitted 

Thrill — the one above the apex — pre 
systolic thrill 

Double Aortic 

See saw sound over aortic onhee Both at 
aortic orifice 

Area of greatest intensity Aortic orifice 
Time One systolic, the other diastolic 
Transmission The systolic into the carotid 
The diutolic down along the sternum 
Quality The diastolic soft The systolic 
harsh 

Mitral Reoorgitation and Aortic Stenosis 
Areas of greatest intensity One at apex the 
other at aortic area 
Time Both systolic. 

Transmission The apical murmur to the left 
axilla The basal murmur to the carotid 
arteries 

Qual ty The apical murmur soft the basal 
harsh 

Systolic thnll at base 
Systolic thrill m 50 per cent of the cases 
at apex. 

Great left ventricular hypertrophy 

MmiAL Recubgitatiox and Aortic 
Reclrcitation 

Two murmurs One at apex The other at 
aortic area 

Areas of greatest intensity One at apex the 
other at aortic area. 

Time The apical is systolic. The basal t$ 
diastolic. 

Area of transmission Ap cal to the left 
axilla Basal down the sternum 


Mural Stenosis ani> Aortic Stenosis 
Two murmurs One above the apex The 
other in the second intercostal space to ngbl 
of sternum 

Areas of greatest intensity One above apex 
the other at aortic area 
Time One is presystolic in time, the other 
systolic in time 

Transmission The mitral not transmitted 
The aortic murmur to the vessel of ^ 
neck. 

Quality Both harsh the apical somewhat 
harshw 

ThnII Presystolic at apex, systolic at base 
Mitral Stenosis and Aortic Recubcjtatiov 
Two murmurs One being a continuatuNi of 
the other 

Areas of greatest intensity One above apex, 
the other at aortic area 
Time One above the apex presystolic m 
time (Austin Flint murmur) The other 
at the aortic orifice diastolic m time 
Transmission The aortic murmur along the 
sternum toward ll e apex The mitral “ 
not transmuted very far 

Mitral Recuxcitation and Tsicuswp 
Recvscitation 

One murmur heard Prolonged soft blowing 
Time Systol c 

Areas of greatest transmission The mitral 
IS loudest at apical impulse and can be fol 
lowed to left axilla and beyond it, and is 
of harsher quality The tncuspid is softer 
heard loudest at lower part of nudsiernum, 
and IS transmitted over the liver 

General venous distention and enlarged 
pulsating liver are found with the 
tricuspid mumur 

Mitral Stenosis and Tricuspid 
Regurgitation 

Produces heart failure cyanosis and 
edema 

Two murmurs are heard 
Areas of greatest intensity One over ap cal 
area the other over lower part of sternunv 
Time The m tral above the apex presystol c 
in tune The tneusp d at lower part of 
sternum systolic m t me 
Traiunussion Mitral not transmitted Tn 
cusp d over 1 ver 

Qua! tjr Mitral harsh Tricuspid soft 
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Mitral RecuscitatiO'J and Aortic Stenosis 

AND RECCRCITAnOV 

Three murmurs 

Areas of ereatest intensity and time Mitral, 
at apex systolic in time and transmitted to 
the left axilla Aortic, double murmur at 
aortic orihce systolic and diastolic in tune. 
Transmission The systolic is transmitted to 
tlie carotids and the diastolic downward 
along the sternum 

There may be many combinations of 
murmurs each one of which can be 
isolated m tlie manner described abose. 

Conditions Influencing Organic 
Murmurs: The stronger the heart mus- 
cle during valvular disease, the louder 
is the murmur, as soon as the heart be- 
comes weak, the murmur is less loud 
and may disappear m extreme myo 
cardial weakness As the heart muscle 
becomes stronger, the murmur returns 
After exercise a murmur may become 
louder because of the increased work 
upon the heart An organic murmur, 
particularly mitral or aortic, is heard 
loudest during expiration, because the 
heart is more exposed at that time The 
loudness of the murmur is no indication 
of the degree of valvular damage 
Compensation As long as the 
heart muscle, m spite of a -vahular de 
feet, IS able to carry on a proper cir- 
culation and meet all the demands made 
upon it by the body, we say that com- 
pensation IS good The chamber affected 
by the valvular defect has become larger 
and its walls stronger, thus being able 
to overcome a certain degree of inef 
ficiency produced by the diseased valve 
But when the heart muscle can no 
longer cope with the defect and becomes 
■exhausted so that the circulation is in 
terfered with, the condition is spoken 
of as loss or failure of compensation 
When the tone of the heart muscle is 
restored and all signs of failure of com 


pensation disappear, it indicates that 
compensation has been restored As 
long as compensation is good, no lU ef- 
fects are manifested from the presence 
of a cardiac murmur 

Decompensation: Failure of compen- 
sation may result from back pressure 
m addition to a diseased myocardium 
In all cases of failure of compensa 
tion the heart muscle must be dis 
eased, otherwise the existing valvular 
defect would not cause the hypertropliied 
heart muscle to give out, excepting 
when an unusually severe strain is sud 
denly put upon it causing acute cardiac 
dilatation 

Severe back pressure is brought about 
in the following ways 

Mitral Regiirgttalwn During com 
pensation the left ventricle enlarges, as 
does also the left auricle, because of the 
extra amount of blood it receives When 
the auricles weaken, the lungs become 
congested In order to overcome this 
congestion the right ventricle also hy 
pertroplnes If this chamber becomes 
weak. It will cause dilatation of the right 
ventricle and consequently tricuspid re 
gurgitation, with all the signs of heart 
failure 

Mitral Stenosis During compensa- 
tion the left auricle becomes enlarged 
because of obstruction to the outflow of 
blood When this chamber weakens, 
blood accumulates in the lungs , to over- 
come this mtrapulmonary pressure the 
nght ventricle hypertrophies The con 
stant strain upon the right ventricle 
ultimately causes it to dilate and this 
produces tricuspid regurgitation with 
signs of heart failure 

Aortic Stenosis During compensa- 
tion the left ventricle hypertrophies in 
order to overcome aortic resistance 
Compensation begins to fail as a result 
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of the left ventncular dilatation and this 
causes mitral regurgitation because the 
valve orifice, being overstretched, pre 
vents the valve leaflets from approximat- 
ing This, m turn, throws more work 
upon the left auncle, so that it may 
dilate and cause pulmonary congestion, 
which again, may result in tricuspid re- 
gurgitation, with all the signs of failure 
of compensation or heart failure 

Aorhc Regurgitation During com- 
pensation the left ventricle becomes 
greatly hypertrophied because it has to 
contract upon an enormous quantity of 
blood When this ventricle begins to 
weaken, the mitral valve orifice dilates, 
preventing proper approximation of the 
valve leaflet because of relative msuffi- 
aency, thus causing mural regurgitation 
This, m turn, will produce pulmonary 
regurgitation with congestion of the 
lungs Greater intrapulmonary pressure 
IS then productive of tricuspid enlarge- 
ment, with consequent dilatation or tn 
aispid regurgitation, with all signs of 
heart failure. 

It IS understood therefore, that though 
a person suffering from a mitral or an 
aortic lesion may be quite comfortable 
yet «hen the tneuspid and pulmonan.’ 
valves are affeeted, heart ladure ,s 
alivays imminent because the right ven 
tricle IS sooner or later bound to dilate 

ffeart ^h,. ean be defined 

^ a condition m which the heart is no 
longer able to maintain the circulatory 
efiuihbrmm It may occur as a result of 
myoordial disease, . e, rhenmauc, 
syi^ihtie, arteriosderolic mjocardil.s 
fatty degeneration, coronary inlarction, 

of' t of some 

of US chambers because of distention or 
valvular defect, endocarditis pencar 

the heart tails to respond to an added 


effort, or complete — when the circula 
tion IS greatly embarrassed, even when 
tlie patient is at rest 

Symptoms: Because the heart is 
weak. It cannot force the proper quantity 
of blood at tiic proper time through the 
various paths with sufficient force, and 
the following must result 

I Cyanosis, because of insufficient 
oxygenation of the blood 

II Edema of the skin and subcutane 
ous tissue and often also serous effusions 
m the pleura, pericardium and pen 
toneuni {Right sided heart failure ) 

III Dyspnea, not enough blood is 
allowed to enter the lungs for aeration, 
stasis of unoxygenated blood m the lung 
produces rapid respiration, because the 
lung attempts to draw in as much air 
as possible for oxjgenating purposes 
(Left sided heart failure ) (See p 474 ) 

IV Rapid and weak heart action If 
an organic murmur was previously pres 
ent. It will disappear as the heart mus 
cle becomes weaker, because there is 
not enough vigor m a dilated heart to 
dnve the blood onward with sufficient 
force to produce the sound , as the heart 
grows stronger, the murmur reappears 


Congenital Heart Murmurs 
(Sec Congenital Heart Disease 
P oOO ) 

Congenital heart murmurs occur m 
congenital malformation of the heart 
valves or the great vessels that are di 
rcctly concerned with the blood circula- 
tion through the heart Since the major 
ity of congenital heart lesions compatible 
With life are m the vicinity of the pul 
nionic orifice, murmurs produced by such 
lesions are audible to the left of the ster 
num near the base of the heart In 
joung cJiiIdren, uho have no orevious 
hislorj of rheumatic fever or of any 
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acute infection and who do not present 
signs of left ventricular hypertrophy, 
when a louc^ murmur is heard in the 
pulmonic r^ion it may as a rule be 
classified as a congenital murmur Adults 
who have a very loud murmur at the 
pulmonic onfice not associated with signs 
of heart failure or with any murmur at 
any of tlie other orifices and who present 
very little left ventricular hypertrophy 
and who, m addition, give a history of 
having had this murmur since very early 
childhood, most likely have a congenital 
cardiac defect 

Pulmonary Stenosis This is often 
a congenital lesion and is m the majority 
of cases associated with other defects, 
such as interauncular or intraventricular 
septal opening alone or the group of car 
diac defects known as the Tetralogy of 
Fallot This quartet is comprised of 
(1) pulmonary stenosis, (2) defect of 
the ventricular septum at die base, (3) 
dextraposition of the aorta, and (4) 
right V entncular enlargement This com 
bination of lesions usually causes ejano 
SIS The murmur is heard over the sec- 
ond and third left intercostal spaces, it 
IS systolic m time and is often accom- 
panied by a systolic thrill The second 
pulmonic sound is weak or may be 
inaudible (See Fig 8, p 453) 

Patent liuctns Arteriosus Tneduc 
tus arteriosus w hich in fetal life conducts 
the blood directly from the pulmonary 
artery to the aorta witliout passing 
through the lungs, closes soon after birth 
so that the blood stream is diverted to 
the lungs When the ductus arteriosus 
remains partly open after birth the blood 
does not continue to traverse the fetal 
course but is div erted to the lungs m the 
normal wa> The circulation of blood 
through the patent ductus artenosus re 
verses itself Because the pressure in 


the aorta is higlier than the pulmonary 
pressure die blood flow s from the aorta 
into the pulmonary artery, hence there 
IS no cjaiiosis The murmur thus pro- 
duced IS heard over the second left inter- 
costal space as a long, loud continuous 
hum witli increasing intensity during the 
systole (machinery murmur) Occasion 
ally the murmur may be heard only dur- 
ing the systole. It is accompanied by an 
accentuation of the second sound and a 
palpable thnll The munnur may be 
transmitted to the midportion of the left 
scapular region 

Interventricular Septal Opening 
(Roger s disease) When the blood is 
forced by the left ventricle througli the 
septal opening into the right ventricle 
(left ventricular shunt), there is no cya- 
nosis , if because of greater hypertrophy 
die blood IS shunted from the right ven 
tricle to die left (right ventncular shunt) 
lyanosis occurs The murmur is systolic 
in time and may often be accompanied by 
a thnll The murmur is usually heard 
over (he third intercostal space near the 
sternum or at a point midway between 
die upper area of right auricular dull 
ness and the apical impulse. Occasion 
ally an interventricular septal defect is 
associated with pulmonary stenosis or 
with the combined lesions known as the 
Tetralogy Taito 

Intraauncular Septal Opening or 
Patent Foramen Ovale This is the 
most common of the congenital cardiac 
defects, it occurs because the foramen 
ovale falls to close after birth Usually 
It IS symptomless, occasionally it may 
cause paradoxical emboli An embolus 
forming m a vein which is earned into 
the nght auricle may pass through the 
patent interauncular septum into the left 
auncle and from there it may be earned 
through the systemic circulation and 
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lodge m the brain kidney or any other 
organ or artery When a murmur is 
produced by this lesion it is usually \ery 
soft occurs during the diastole and is 
located near the sternal edge of the third 
left chondrosternal articulation The de 
feet may occur singly or m conjunction 
with other cardiac defects or with other 
congenital anomalies 


Nonorganic or Functional Murmurs 
These murmurs are also known as 
home anemic dynamic or accidental 
murmurs Relative insufficiency and 
Austin Flint murmurs nny also be class 
ined as nonorganic 
A functional murmur liU an organic 
murmur is of endocardial ongin but 
unlike tile organic it occurs as a result 
of sonic condition other than a defeetne 
vaKc \ormally the blood is of definite 
specific gravit> the circulation moves at 
1 gucn rate per minute and the heart 
saKcs and the papillary muscles possess 
a definite degree of clasticitj Alteration 
in any one of these conditions ma) cause 
a sight change in the normal heart 
sounds 

Etiology The actual cause of func 
tional iiiuriiiurs is still a matter of dis 
putt No one cause is capable of pro- 
ducing the larious kinds of murmurs 
eiicoiiiitered There are all, ays at least 
llirtc factors ojicralnc in the production 
of fiiiictional murmurs These art 
I Iiisullicieiicy of ilic ,al,c leaflets 
cau^l h) dilaiaiioii of the ,al,c orifice 
If Lne,tn iciisioii of the papilhrj 
imi«;les due tuber to fault) mnerta 
111)11 or dcgtiieralioii of llie [op, liar, 
miistlo. of ilieir ten Ions, or to hoih 
cjiuiiiiuns 

III liirU.iicii, of ihe tilic Itafltts 
tl cmwlvcs. 


I Insufficiency of the Valve Leaf 
lets Caused by Dilatation of the 
Valve Orifice This condition usually 
occurs m a heart whose mjocardium 
tnore particularly that part of it which 
forms the valve orifice is in a patholog 
ical condition 

VVhen a severe strain be it sudden or 
gradual is brought to bear upon a defec 
live muscle that muscle will lose its con 
tractility The amount of strain required 
to paralyze the muscle depends entirely 
upon Its condition- If therefore a weak 
myocardium and malnourished fibrous 
tissue are called upon to bear an unusual 
amount of pressure they arc bound to 
yield As the muscle and fibrous tissue 
controlling the valve orifices give way 
the onfice dilates thus causing the valve 
cadets to separate and producing an in 
sufficiency which will persist until the 
heart and its fibrous tissue have regained 
their normal tone But no matter how 
dilated a heart may be so long as that 
part of the mjoca^tum winch helps to 
form Uie valve onfice retains its normal 
tonicity no murmur will be produced 
On (he other hand though a heart 
may show no evidence of dilatation if its 
onfice IS dilated a murmur will lie aiidi 

bic Tins form of inunnurclosclj rtscni 
bics Uic organic variety it is soft and 
blowing in qualitj though of shorter 
uration thin is the organic intl is often 
tmnsiiiiitcd a short distance aJoiiL tie 
blood stream 

Mttra! Valve A functional imirnnir 
It tins vahe is systolic m time. The 
miW murmur oj nonorganic zal uhr 
msuff-eiency may be heard cilher at the 
•‘PCX or m the vicimij of thi. third 
mttrcostal k|»acc immediatclj to the left 
ot the skmum It docs not cau c car luc 
jOimroiIu tlough uc Nhoull rciiKin 

Urr tliat , p,., gj ^ 
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niay de\cIop a nonorgantc murmur This 
murmur does not cause accentuation of 
the pulmonic second sound but this fact 
IS not often a trusUvorlhy sign m persons 
suffering fiom lung diseases, because, as 
a rule in such cases, there is an accentua- 
tion of the second pulmonic sound 
Tricuspid Valve: A functional mur- 
mur at this onhcc is also systolic in time 
It IS much softer and of shorter duration 
than the mitral murmur It is heard at 
the low er portion of the sternum, and is 
often transmitted a short distance toward 
the right, tliough not as far as the liver 
The patient will be slightly cjanotic, and 
exertion will cause violent pulsations m 
the veins of the neck 
Aortic Valve • At this vaUe the mur- 
mur IS very soft, and diastolic m time, 
it does not cause a Corrigan’s or water 
hammer pulse, nor capillary pulsations, 
neither does the diastolic blood pressure 
fall to as low a level as in organic aortic 
insufficiency The systolic blood pressure 
m the lower extremity is the same or 
only slightly higher than in the upper 
extremity When this form of functional 
murmur occurs m any vahe the s>stolic 
blood pressure always drops from lO to 
15 or more mm after exercise This 
murmur comes on as a result of a strain 
upon a previousl) weakened myocar- 
dium , it may occur in one valve as the 
result of a nonorganic lesion m another 
\ alve In severe dilatation se\ eral valves 
may be affected at tiie same time, and 
the condition may be severe enough to 
cause failure of compensation, giving rise 
to the well defined tram of symptoms 
known as heart failure As soon as 
muscle tone is reestablished, the hemic 
murmur or murmurs will disappear No 
murmur is heard m very severe cases of 
decompensation because the valve on- 
fices are greatly dilated, causing the leaf 


lets to remain too far apart to be of any 
protortion to the blood stream going or 
coming, and also because the myocar- 
dium lacks motive power 

II Uneven Tension of the Papil- 
lary Muscles: This may be due either 
lo fault) innervation or degeneration of 
the muscles themselv ts, their tendmae or 
to both 

The papillary muscles, through the 
cliordae tendmae, hold the mitral and 
tricuspid valves m a state of constant 
equilibrium If for any reason either a 
papillary muscle or one or more of its 
tendmae refuse to bear tlieir share of the 
burden of holding the valve leaflets at 
the proper tension, a very soft munnur 
will result This ma) occur as the re- 
sult of 

(o) Degeneration of the papillary 
muscle, no matter how little of tJie mus- 
cle IS degenerated, tliat part cannot con 
trot one or more of the tendmae, a 
weakened portion m an otherwise taut 
vailve leaflet will permit a slight regurgi- 
tation 

(6) Faulty innervatmn of the papillary 
muscle or of several of its tendmae, 
which may cause spasms or unequal con 
tractions manifested by an uneven clos- 
ure of the valvet leaflets Having, tliere 
fore, an uneven surface to guard against, 
the blood stream will necessarily allow a 
slight regurgitation of blood, which is 
heard as a murmur The quantity of 
regurgitating blood is so small that it 
produces no other symptoms except this 
very soft munnur 

Tins class of murmurs occurs as a 
rule in persons who are of a high 
strung or neurotic temperament and in 
neuroctrculatory asthenia The heart in 
such subjects is not under perfect me- 
chanical control when enduring mental 
or physical strain 
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Exercise will often bnng out sucli a 
mumiur because the extra amount of 
work thrown upon these muscle:, and 
tendons may excite uneven tension, the 
added exertion permitting a slight leak 
On the other hand exercise may cause 
such a murmur to disappear because 
under a steady strain the mechanism 
readjusts itself the difference is merely 
a question of degree This murmur is 
characterized by its extreme shortness 
or e%anescence It is high pitched and 
of a metallic whistling quality, resem 
bling the sound produced by forcibly 
swishing a reed or stick through the 
air This sound comes at the end of a 
fairl> normal, though rapid first sound, 
it IS systolic in lime, and occurs most 
frcquenll) at the apex, m the fourth 
interspace to the left of the sternum, the 
lower part of the midstemum or m the 
tliird intercostal space m the order 
named 

Functional murmurs may either be 
heard more phinl) when certain postures 
are assumed, or they may disappear al 
together, dtpending upon the strain pro 
duced b> the exertion upon the indtvid 
ual heart chamber and its coordinating 
paj illarj muscles 

Post mortem Tlio supposcdlv if 
fcctcd \iltc Will sometimes show no 
signs of loss of eListicit> but it must be 
rcmtmbcrctl that iftcr death all tahes 
ire cquall> mcbstic. Microscopic ex 
•.mtiulionniAv occasionally show a slitht 
dcf.cneral.fn m the vaKc Icilltls the 
Wl.ilary muscles some of ,ts tcndinac 
or the ^aUc orifice 

"" Leaf, 
lett Themselves I„ ,h„ tlass „[ „„„ 

.rssme murmurs , he 
at. I rtrulun, see ol i ornul t^e mO Ihv 
.she o„f,ee IS ,.rt veulcej cr .hlsle.1 
U C n unn .r fxcurs « ^ r„ult < t mebf 


tiaty of the val%e leaflets themselves. 
Normally, the closure of the semilunar 
valves causes a distinct, high pitclied 
sound which we recognize as the second 
cardiac sound Also m cases of mjo 
carditis the valvular elements of the first 
sound can often be picked out from the 
muscular element by their high pitched 
character This high pitched sound is 
caused by the closure or snap of the 
valve leaflets But if the elasticity of the 
valve leaflets is wanting the high pitched 
snappy sound gives way to an adventi 
tious sound, which can be recognized as 
a distinct murmur It is not transmitted 
This variety of murmur is usually heard 
at the base of the heart most often over 
the pulmonic orifice and because there 
IS no muscular element entering into the 
production of the second heart sound it 
cannot mask the valve leaflet sound as is 
often the case in ipical murmurs of this 
character 

Any condition that will cause loss of 
elasticity either permanent or tempo 
rar> will produce an alteration of the 
normal sound All forms of anemia and 
malnutrition because of deficient nutri 
tion may cause the valves to become 
more or less inelastic. When the 
valve leaflets lose tlicir elasticity, they 
lack the vigor which the normal valve 
leaflets possess and close mther slug 
gishly, they cannot withstand the mtra 
cardial blood pressure, consequently, a 
small portion of blood leaks through the 
valve onficc thus causing a faint mur 
mur The quantity of blood must ncccs 
Mnly be snvall otherwise it would pro- 
duce ruptured compensation or, at least 
more definite symjtoms of an embar 
rassed circulation This niuniiur is not 
transmitted because the counter eddies 
uji are not strong enough to carr) 
the sound along ihc blood stream Tliese 
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murmurs arc sjstolic m time because Jt 
IS the great force exerted upon the weak- 
ened inelastic valve leaflets by the systole 
of Uie heart tliat causes them to yield 

In some instances all the tliree factors 
mentioned as causes of nonorganic mur- 
murs may be operative in a single case 
Thus, m one patient a \'aKc orifice may 
be dilated, the valve leaflets may have 
lost their tone and the papillary muscles 
may be degenerated, all from a common 
cause. 

Austin-Fhnt Murmur (functional) 
This is a presjstohc murmur heard at 
the apex and often occurs with aortic 
regurgitation It is said to be due to 
displacement during the diastole of the 
anterior cusp of the mitral valve This 
acts as a partial obstruction to tlie flow 
of blood from the left auricle through the 
mitral valve into the left ventricle Also 
the peculiar position of the mitral cusp 
causes it to project into a double blood 
stream (the normal blood from the ven- 
tricle into the aorta, and the opposite or 
return flow from the leaky valve), thus 
causing vibration 

Tins murmur differs from true mitral 
stenosis by the lack of a systolic shock 
and Its weakened intensity, as well as by 
its constant association with aortic re- 


gurgitation and by its time, vvhicli is 
early diastolic 

Graham-Steele Murmur. This is a 
diastolic murmur heard over the pul- 
monic onfice. It often accompanies mitral 
stenosis 

Characteristics of Functional Mur- 
murs. 1 Systolic in time m a vast 
majority of the cases 

2 Most commonly heard at the pul 
monic oriflce or over the midstemal line 
and third rib Next in frequency over 
the tncuspid and mitral areas , rarely 
over the aortic 

3 Rarely transmitted beyond a short 
distance 

4 Usually soft and blowing m char- 
acter 

5 Not accompanied by cardiac hy- 
pertrophy 

6 Loudest, as a rule, at the end of 
inspiration because at that time the lungs 
are under great tension which must be 
met by a greater effort on the part of 
the pulmonic valve 

7 Evanescent m character, they may 
disappear and reappear at various times 

8 Usually associated with some form 
of anemia and myocarditis 

9 When the patient improves the 
murmur disappears 


Table Differentiatini^ Organic from Functional Murmurs 
Time 

Orgtuitc Functtoiial 

May be systolic, presystolic and diastolic Usually systolic 

Maximum lirrEKsiry 

May be heard at any one of tbe vahe onficcs Alost common at the pulmonic and mitral 
onfices 

Area ofTrahsuissiov 

Each murmur heard at a certain val'c has As a rule not transmitted and very seldom 
Its definite area of transmission beyond tlie precordial area 

Quautv 

Either rough and churning or loud and blow Soft, blowing 
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Orgaitte 

Occupies nearly the whole of 
diastole or presystolc. 


Dti RATION 

the sjstde, Vcrj short 


r uiictwiial 


Cardiac hypertrophy 


Hypertrophv 

No hypertrophy, unless preexisting 


kFAPIRATOar 

Heard loudest during cxpiraticn 
Definite history of preexisting disease no 
improvement of murmur 
Signs of circulatory stasis 


Influence 

Heard loudest during inspiration 
Anemia, murmur disappears after improse* 
ment 

No circulatory stasis 


Musical Aliirmurs 
Under the term of uiustcal murmurs 
are included all organic and functional 
murmurs, which have a metallic, whis- 
tling or sonorous quailtj Most musical 
murmurs occur at the aortic orifice ai«l 
at times also at the mitral and tricuspid 
valves They are, in the majority of 
instances, of organic origin 
Etiology The causes of musical 
murmurs are many A sclerotic valve, 
hardening of a projecting valve cusp 
fibrous bands stretched across heart 
chambers near the vaUe orifice, a mod- 
crator band, or any other condition that 
will possibly produce an added vibra- 
tion to the blood column during it« 
course through the heart 


Extra Cardiac Sounds 
Cardiopulmonary or Cardiore 
spiratory Murmurs In some ,n 
stances a soft, exceedingly short, blow 
mg sound which consists of a numbe 
of short rvhiffs not unl.ke an ,nter 
rupted breath sound, ,s heard at th 
apex, or below the left scapular angle 
This sound is not transmitted, it be 
comes louder dunng inspiration an< 
durmB ventricular s> stole, it often dia 
apixars under strong pressure with th, 

This munnur nmy be caused by th, 
rhjthnucal ,„,,>act of the heart agamsi 


a portidn of the lung covering ihe heart 
(the Imgula pulmonis), and niaj be 
found m conditions where tint portion 
of the lung becomes emphysematous or 
when It IS bound down by adhesions 

Pericardial Friction Sounds Nor- 
mally the heart is so perfectly lubricated 
as to function noiselessly m the pen- 
cardiaJ sac In diseased conditions of 
the pcncardium, inflammatory exudates 
may cause dryness or roughening of the 
surfaces, thus producing a rough, grating 
or grazing sound, not unlike the pleural 
friction rub 

Characteristics' A pericardial 
sound IS usually heard over the body 
of the heart or near the great vessels, 
seldom at the apex, and as a rule, m 
the third and fourth interspaces ante 
riorly It is circumscribed iii character, 
having no definite area of transmission 
Ordinarily heard as a to and fro friction 
sound, it may occur at any time of the 
hearts cycle, its rhythm, however, is 
not constant It may be heard a few 
seconds with the systole, then with the 
diastole and again a little later dunng 
both, therefore, the time may vary m 
accordance with change of posture or 
the quantity of fluid present 

Tlie sound is of a rubbing quality, 
appearing to be superficial and becom 
mg louder during pressure with the 
stethoscope or when tlie patient bends 
forward It is found in rheumatic tuber 
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culous, uremic and olhcr t>pes cn bronchial breathing are elicited in the 
plastic pericarditis, also in certain tjpcs left scapular region near the inferior 
of myocarditis such as occur in coro angle when the patient lies on his left 
nary thrombosis side or sits upright These disappear 

OifTerential Table Between Endocardial Murmurs and Pericardial Friction Sounds 


Evdocardial Murmurs 
Occur constantly at a certain time of the 
heart s cycle 

S>$toIic, diastolic or presystohe 

Heard over a ^-ahe orifice. 

As a rule transmitted. 

Of blowing or churning qualities 
Accompanied by otlier evidence of murmur 
Sound is deep seated not infiuenced by pres 
sure or posture 

Pericardial Splashing Sound This, 
when present, is heard as a distinct 
splashing sound synchronous with the 
heart action It may be caused by a 
hydro or pjopneumopcricardtum and 
by the presence of a large pulmonary 
cavity half hlled with fluid adjacent to 
the heart At times it may be iieard a« 
a result of a greatly inflated stomach 
but m this condition the sounds are of 
a distinctly amphoric or metallic quality 
Pleuropericardial friction sounds have 
been discussed m the previous chapter 
and can readily be distinguished from 

Subphrenic Friction This is a 
rubbing grating sound which can lie 
heard at the lower part of the sternum 
m the infrachondral space, it is syn 
chronous with the hearts action 

Bamberger’s and Ewarts Sign in 
Pericardial Effusion Dullness and 


Pesicaruial Frictiov Sounds 
May occur at different tunes in the course of 
a few minutes 

Usually to and fro but may occur at any 
tune 

Heard o\er the body of the heart at tliird 
or fourth interspaces 
Never transmitted no venous hum 
Rubbing or grating quality 
Accompamed by severe retrosternal pain 
Sound very superficial influenced by pres 
sure of the stethoscope and by posture 

when the patient assumes the prone pos 
ture This sign is prominent in large 
pericardial effusions particularly of the 
rheumatic type A greatly enlarged heart 
especially when associated with pul 
monary compression may also present 
this sign 

The Seagull Murmur This is a 
high pitched systolic murmur having a 
peculiar quality resembling the cry of a 
sea gull dunng flight while feeding This 
murmur may be heard over the mitral 
vilve or over the body of the heart It 
may be congenital or acquired and is 
i vr/ad«.T?A.cyi b-wA 

across the cavity of the left ventricle 
The dislodgenient of one of the tendmae 
so that its free end becomes adherent to 
the wall opposite its attachment may 
cause this type of murmur It may also 
be produced by calcareous infiltration of 
the free edge of a valve leaflet 
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The pathologic states encountered ra 
the cardiovascular system may be the 
result of general systemic affection or of 
local disease of any of the organs com- 
prising the circulatory system Many 
diseases have a predilection for or leave 
their imprint upon the heart or the blood 
vessels or upon both so tliat disease of 
the circulatory organs results from dis- 
ease elsewhere There are also condi* 
tions in which the heart or the blood 
vessels are the primary diseased struc- 
tures and because o! their maUunction 
the individual as a whole is affected, and 
may present one or several of a group 
of symptoms associated with cardnc 
affections 

Symptomatology of 
Cardiovascular Diseases 
The mne important symptoms asso 
ciated with disease of the circulator) 
system are (1) Dyspnea, (2) cyanosis, 
(3) edema, (4) pam, (5) digestive dis- 
turbances, (6) cough, (7) palpitation, 
(8) fatigability, and (9) cerebral mani- 
festations The seventy of any of these 
symptoms and their manner of occur- 
rence depend upon tlie structures af- 
fected and the seventy of the affection 
(1) Dyspnea: Acceleration of the 
respiratory rate alter exertion, during 
certain emotional states, and because of 
dciicunt oxygen in the respired air is 
a normal reaction of normal individuals 
This type of dyspnea disappears after a 
short period of rest, when the emotional 
disturbance is on er and when the oxygen 
content of the air has been riplenished 
Shoruicss of breath is also a common 
(466) 


symptom in fevers, in diseases of the 
lungs, in anemia and in other pathologic 
states In heart disease dyspnea on 
exertion, when it is out of proportion to 
the amount of exertion, is the earliest 
symptom of impaired cardiac capacity 
In more advanced cases, the dyspnea is 
more marked and may be apparent even 
when at rest Orthopnea is a term ap 
plied to severe dyspnea occurring while 
the individual is at rest even in the up 
nght position Dyspnea is an early symp- 
tom m left-sided heart failure "Car- 
diac asthma” and paroxysmal dyspnea 
arc associated with advanced myocardial 
failure The patient is usually awakened 
with severe dyspnea during the early 
hours of the morning or at any other 
time so that he is obliged to sit up The 
dyspnea may occur both during exertion 
and while at rest It is accompanied by 
a wheezing m the chest, by a short, hack 
ing cough, by expectoration of frothy 
bloodstained fluid, and by pulmonary 
edema These episodes may occur nightly 
or several times a week or at longer in 
tcrvals The frequent recurrence of tiiese 
attadvs IS a bad prognostic omen Cheyne- 
Stokes breathing, if of cardiac origin 
IS associated with arteriosclerotic and 
hypertensive myocardial failure The ad 
mmistr'ition of morphine, chloral or 
other hypnotics m such cases aggravates 
or produces this type of breathing 
(2) Cyanosis* Cyanosis of cardiac 
origin affecting the lips, fingernails and, 
in more severe cases, the rest of the 
body IS found m certain types of con- 
genital heart disease If this symptom 
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develops m oilier types of heart disease, 
it IS an indication of nght ventncular 
heart failure. Cyanosis niay be the fore- 
runner of edema and may later be asso- 
ciated with dyspnea and other signs of 
heart failure 

(3) Edema This is among the first 
symptoms of nght sided heart failure At 
first tlie edema occurs over the feet and 
ankles and is seen at night, it usually 
disappears by morning after a night’s 
rest As the heart failure progresses, the 
edema becomes more marked and grad- 
ually ascends so that it may involve the 
whole body and is not remedied suffi- 
ciently by rest m bed Associated with 
the edema there may develop ascites, 
pleural effusion, pencardial effusion, en- 
largement of the liver and passive con- 
gestion m other organs 

(4) Pam Many serious types of 
cardiovascular disease are not accom- 
panied by pain The occurrence of pain 
in the precordium or along the arterial 
or venous route, i£ of cardiac or vascubr 
ongtn, IS an indication of great interfer 
ence with the circulation of blood to the 
affected part Precordial sensitivity, full 
ness or distress may occur reflexiy from 
gastrointestinal, hepatic or pancreatic dis 
ease, or from mediastinal crowding In 
aortic disease mitral stenosis, pcncardi- 
tis and aortic aneurysm the pam may 
be paroxysmal In the so-called cardiac 
neurosis, m effort syndrome, in neuro 
circulatory asthenia and in ovenndul 
gence m tobacco, precordial distress is 
brought on by exertion or excitement 
In angina pectoris the severe pam is 
usually brought on by exertion , occa- 
sionally it occurs without apparent exer 
tion Coronary sclerosis and aortalgia 
may cause precordial pam on physical 
and mental excitement , or, when at rest 


coronary infarction causes sudden severe 
and prolonged pam In vascular disease, 
pain may occur at various sites as a re- 
sult of embolism, thrombosis, or oblitera 
tion This may lead to hy peremia, anemia 
or to gangrene of the affected part 

(5) Digestive disturbances of car- 
diovascular disease arc generally due to 
passive congestion of the digestive organs 
and the liver 

(6) Cough generally results from pas- 
sive congestion of the lungs, it is seen in 
pulmonary edema, and also when the 
lungs or mediastinum arc crowded by a 
large auncle, dilated ventricles, cardiac 
aneurysm or aortic aneurysm Cough 
also occurs witJi dyspnea or orthopnea 
of cardiac ongm and is often associated 
with mitral stenosis, congenital heart dis- 
ease, and occasionally a short hacking 
cough accompanies or follows the pauses 
m ventncular extrasystoles 

(7) Palpitation* Palpitation may 
occur because of disease of the myo 
cardium, endocardium, pencardium and 
also because of vascular disease and dis- 
ease of the blood The rapid heart rate 
in these instances is due to circulatory in- 
suffiaency Cardiac palpitation is also 
brought on by physical and psychic ex 
atement, by certain drugs, and it may be 
caused by shock fevers, etc Occasion 
ally the patient may complain of cardiac 
palpitation when none exists, the force 
ful heartbeats are mistaken for a rapid 
rale (See Tachycardia p 510) 

(8) Fatigability Lack of endur- 
ance and a feeling of exhaustion whether 
at rest or with mild exertion is a fre 
quent complaint in those having low 
blood pressure, in neurocirculatory as- 
thenia, and in vasovagal disturbance At 
times this is accompanied by diz 2 iness. 
weakness precordial discomfort and oc 
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castonally by syncope Fatigability is 
also an early sign in all types of heart 
disease 

(9) Cerebral Manifestations such as 

headache, faintness, confusion and for 
getfulness occur in arteriosclerosis of the 
cerebral vessels and in hypertension Oc 


elusion of cerebral vessels by thrombi 
or by emboli may lead to hemiplegia or 
other types of paralysis Syncope and at 
tunes convulsions may occur in heart 
block (Stokes Adams syndrome) Ps> 
chosis IS not of infrequent occurrence in 
cardiac decompensation 


Acquired Diseases of the Heart 


The heart is composed of three layers 
of structures, the pericardium, the niyo 
cardium and the endocardium Intlam 
mation of the pericardium is known as 
pericarditis, inflammation of the ni>o 
cardium as mjocirditis, and mflamma 
tion of the endocardium as endocarditis 
\Vlicn the vaKuhr portion of the endo 
cardium is affected it is often spoken of 
as valvulitis When all stnicturcs are 
affected it is dcsignate<l b> the tcnii 
pancarditis or carditis nccausc of the 
mlmiacy of the three hjers, disease in 
one VMll cvcmuall) affect its adjacent 
slruclurtor all three ma> siinuItam.ousI> 
bvcotiK diseased Thus when the pen 
cardium becomes affected mjocarditis 
follows, or wlicn the ni>ocardiUin is 
primarily affected the pcncardiimj the 
endocardium or both may become dis 
cascil and when the cndocardiuin bt 
conics pathologic first, mjocarditis or 
laiicarditis iiu\ follow 

Diseas-Cb of the heart maj \k con 
gumal or accimred Congeimal diseases 
arc comiwiratnclj rare Acquired heart 
divnsc niaj U funchond or orgimc 

runclKiul henrt affeehoiis arc gen 
crullj ousel l.j d.sea>c elsewhere and 
av !.«n as the undcrljiiig cause ts 
mi, Choi Die leans aci.c, returns to 
II mud I,rca,.ve ^tm.iuralU the heart 
wv* ujjffcciol 

f^fKaiuc I cart diuave denotes wniai 
I m,urs t.. il c hrarl U, „ ^ I kI, « 


cannot fully recover Among the dis 
eases responsible for organic heart dis 
ease rheumatism heads the list Other 
infections such as syphilis bacterial 
infections, acute contagious diseases 
various systemic affections (such as 
arteriosclerosis), diabetes obesity thyro- 
toxicosis nephritis and also strain, mal 
nutrition poisons and toxic substances 
all contribute their share in causing 
heart affections 

Diseases of the Pericardium 
Nonnallj between the visceral and 
parietal layers of the pericardium there 
IS a small (]uantity of fluid which acts 
as a lubricant thus pennitting free action 
of the heart Because of disease or infce 
tion this exudate may undergo various 
changes The exudate may become plastic 
or fibrinous causing adhesions Iwlwtcii 
the two pericardial surfaces or between 
Die |»cricar<hum and adjacent struelurcs, 
or the pcnc irdium may become thick 
cneil and calcilicd In other mslanco 
effusions of various lepes and degree's 
iiiav develop The effusions nuav coii'i»t 
nf scrum (serous pericarditis) of jns 
(P>oi>encanlms) of bloexl (hcinfl»cri 
carditis) or of air (pncuinoocncarditis) 
The eti}!agy of pencanlitis is variol 

the eoiiimonc'.t cau^.cs arc (I) Wicu 
maticfcvcr.<2) tubcrcubsis (3)incu 

nunia, (4) chronic nephritis, (a) cor 
nruTx .«-cu,<ii (fi) kacicrnl infection* 
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such as streptococci stapliylococci gono Piicumopcncarditis (air in the peri 
COCCI and other infections by way of the cardial sac) 

circulation or by extension from ad Dry, Plastic or Fibrinous Pen* 
jacent diseased tissue and (7) trauma carditis In this form of pericarditis 

either external injuries or internal in (he acute stage is iiiamfcbt^ by con 

juries by a fractured rib, the tearing gestioti with overfilling of the blood 

away of pleuropericardial adhesions or vessels after whicli the lajers of the 



Fig I — Acute pencarditis 


the breaking through of a niedias pericardium become dry and sticky As 

tinal abscess or lung abscess or a mahg the disease progresses the surfaces are 

nant grow'th covered with a thick tenacious exudate 

Four forms of pericarditis can be or are roughened by fibrous adhesions 

recognized by physical signs givii^ it ttie so called bread and butter 

Dry plastic or fibrinous pencardibs appearance The pain may be referred 

Effusions m the pericardium (pen to the left shoulder and down tlie arm 

carditis with effusions) thus resembling angina pectoris 

Pericardial adhesions (adhesive peri Physical Signs Inspection is usu 
carditis) ally negative so far as the precordial area 
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IS concerned Palpation may reveal a 
to and fro friction rub s>nchronous with 
the apex beat but this friction rub is 
not constant and may be felt at various 
places particularly at the apex of the 
heart or at the base The affected area 
s usually circumscribed and small Per 


may be serous serofibrinous purulent 
or hemorrhagic 

Symptoms often depend upon the un 
derlymg cause A simple serous effusion 
if not very large will give nse to no 
symptoms A large effusion will cause 
dyspnea prccordial fullness and definite 



cnstion shows no change in the area of 
cardiac dullness Auscultation yields a 
superfcial to and fro friction sound 
which IS brought out more dearly by 
pressure with tic stethoscope or tic 
ear ai 1 can be 1 card cill er at the apex 
or in tl c tl ird intercostal space and 
at t i cs a htlle abo\e iL 

Effusions in the Pericardium 
(Pericardial Ef£usions) Effus ons 


physical signs A pyopencardium wU 
g %e sjinptoms of seps s m add tion to 
phjscal signs 

Physical Signs of pencarditis w tb 
effusion depend largdy upon tl e amount 
of effusion and its cliaracter 

Inspection If the effus on is large, 
the patient will be dyspne c and have to 
assume an erect or s tting posture The 
apex beat will be visible in the third 
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or fourth left intercostal space, near the 
anterior axillary line, or bcjond it If 
pleuropericardial adhesions precede the 
effusion, the apex may not be displaced 
by the fluid, and the left lung may be 
compressed ^Vhen the effusion is large 
there will be cjanosts and distention of 
the \cssels of the neck and of the upper 
chest 

Palpation This confirms inspection 
as to the extent of the apex beat Before 
the effusion becomes Large, a friction 
rub may at times be felt over the base of 
the heart As the amount of effusion in- 
creases the fnction rub disappears, often 
reappeanng when die effusion is nearly 
absorbed In large effusions the pulse 
IS of low pressure and may be obliterated 
dunng deep inspiration 

Percussion This shows the area 
of cardiac dullness to be inverted, t e, 
the base of dullness is downward and 
the apex is upward Dullness is elicited 
in the fifth interspace, to the riglit of the 
sternum (Rotch’s sign) , shifting dullness 
may be elicited by placing the patient 
in the knee chest position In this 
position, because of gravity a large area 
of dullness is elicited over the upper 
sternum and extends for a considerable 
distance to the right and left of it de 
pending upon the quantity of fluid pres 
ent Ebstein’s angle (cardiohepatic angle 
of clearness) is obliterated, and the area 
of relative dullness is diminished, the left 
and, to some extent, the right lung 
being retracted Liver dullness may be 
displaced downward 

i^Hscwlfofton In large effusions the 
heart sounds are distant, rapid and often 
feeble Respiratory sounds to the right 
of the sternum may be obliterated, as 
are also those close to the sternum on 
the left side. Bronchial breathing and 


egophony may be heard below tlie right 
nipple and behind the angle of the left 
scapula If the effusion is verj large, 
and the patient leans forward or assumes 
the knee elbow position, the dullness 
and bronchial breathing previously heard 
nt the angle of the left scapula will dis 
appear, reappearing when tiie erect 
posture IS once more assumed 



Fig 3 — Electrocardiogram showing 
changes in adhesive pericarditis. Note in 
version ot T wave in leads II and HI and 
low ampIiUides 

X-ray examination will show a smooth, 
globular, often symmetrical enlargement 
of both the right and left lower borders 
of die heart, while the upper part of 
heart is narrowed 

Purulent Pericarditis This may 
appear as pjopencarditis or, what is 
commoner, as a localized collection of 
pus at the base of the heart, in the 
second or third interspace to the left of 
the sternum The pus travels along the 
course of the great vessels Another 
area favorable to local pericardial ab- 
scess is m the vicinity of the apex beat 
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S^inploms aud Physical Signs S>mp- t>pc of pericardius is usuall> caused by 
toms are those of a septic infecuoii rheumatic fe\er, tuberculosis or pneu 
and, in addition, ph>sical signs such numta Pericarditis caused by cardiac 
ns local bulging rapid heart action, and infarction is usually localized 
increased dullness over the site of the Physical Signs. Inspection will usu 
abscess may be elicited ally reveal displacement of the apex beat 

Adherent Pericarditis (Chronic towards the left, due to cardiac h>per 
Adhesive Pericarditis) Adherent jicri trophy Broadbent s sign which consists 



1 ifc 4— Oir«i c otiiimtne tubcrculo^ii of ihc pcriuril urn, 
(ilnbiirliJiu General |Ioi{iui ) 
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In some instances when the heart is 
fixed by adlicsions, the apex beat may be 
found in an abnonnal position, t e wi 
tlie fourth intersp-ice, higher lower, to 
the left or to the right of its nonna/ 
position 

Palpation This confirms inspection 
as to the position of the npex beat and 
the retraction of the lower portion of 
the cliest The pulse may become very 
small during the height of inspiration 
(Kussmaul s pulse — pulsus {wradoxus) 
and a diastolic shock is often felt at the 
apex. 

Pcrciijiion No definite percussion 
changes are demonstrable except such 
as maj be caused by cardiac hjpertrophy 
or dilatation 

AnseuUatton There are no definite 
auscultatory signs characteristic of ad 
herent pericarditis though there may 
be a s>stohc munnur oier the mitral and 
tricuspid areas due to relative insuf 
ficiency 

PjcAr's Disease (pericarditis pen 
hepatitis cirrhosis and ascitis) Tbis 
IS desenbed as a condition m which the 
pericardium the mediastinum the pleura 
spleen liver and omentum are covered 
with a thick white lajer of inflammatory 
product The organs so affected look 
as if coated with an icing (Zuckerguss) 
This condition is usually but not always 
tuberculous m ongin 
Synipioms and Physical Signs are 
those of atrophic cirrhosis ascites en 
larged superficial veins and pencardial 
and pleural effusions are often present 
The heart is not enlarged tliere are no 
murmurs and the blood pressure is low 
there is pulsus paradoxus and occa 
sionally cyanosis Because of the peco 
liar exudate upon the pericard urn this 
symptom complex is often classified as 
adherent or constnctiie pericarditis 


Pneumopencarditis Gas m the 
pencardial sac may be due to perfora 
tion of tlie pericardium caused by trauma 
sucli as puncture with sharp instru 
nients by ulceration of the lung or the 
bronchi or by an infection with gas 
producing m croorganisins 
Symptoms These are dyspnea, pre 
cordial distress and pam radiating to the 



F«g S — Chron c obi terat ve pencard Us 
w ih poss ble care noma of the pencard urn 
secondary to carcinoma of the r ght lung 
(Courtes> Dr H K Mohler ) 

arms and downwards along the dia 
phragm 

Physical Signs On inspection and 
palpation the precordial area is bulging 
(m young individuals) the apex beat 
is weak or altogether absent On palpa 
tion emphysematous crepitation may be 
felt 

Percussion elicits tympany over the 
entire precordium when the patient 
assumes the knee chest position a small 
area of cardiac dullness nny be elicited 
near the normal apical impulse If fluid 
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and air are present (fiydropneuraopen- 
carditis) a horizontal line of dullness can 
be elicited which changes m alteration 
of the patients posture 
AuscitUalion sounds depend upon the 
contents of the pericardial sac If only 
air IS present m the pericardnun, the 
heart sounds assume a loud ringing 
metallic quality If air and fluid be 
present, a distinct splashing sound syn 
chronous with the heart s action will be 
audible 

Diseases of the Myocardium 
From the standpoint of cardiac func 
tion the myocardium is the most impor 
tant structure, it carries the load of the 
circulation A heart having no other de 
feet except a weak m>ocardium will 
cause an inadequate circulation which 
will lead to heart failure 
The myocardium may become hyper 
trophied dilated, or, rarely, atrophied 
Heart Failure (cardiac decompensa 
tion) This may result from injury to 
the nijocardium caused by interference 
with Its blood supply by vanous direct 
infections, by secondary invasion from 
the pericardium or endocardium and by 
constant strain upon the heart muscle 
causing cardiac dilatation The General 
Symptoms Weakness, diminished exer 
CISC tolerance , dyspnea , pulmonary pas 
sue congestion (basal rales edema 
cough) , cjaiiosis, venous distention en 
larged Ii\er and edema The Local 
Stgns arc dilatcil heart, and alteration m 
the position of the apex beat and m the 
quality force and rhjthin of the heart 
sounds In left icntrtctilar failure the 
Mrl> signs arc pulnionar) congestion 
(liasal rales tdema, pleural effusion) 

In nght vcnineular failure, edema of the 
c>-anosis and enlargement of the 
Incr are early signs 


Acute Myocarditis In the acute 
form four varieties are recognized 

1 Primary Acute Myocarditis 
This IS an acute interstitial inflammation 
of the myocardium which develops with 
out any known definite cause Focal 
mfaition may play a part m its etiology 

2 Secondary Acute Myocarditis 
Tilts IS an acute inflammation of the 
heart muscle whicli may occur during 
the course of some infectious disease, and 
niay also be secondary to acute mflam 
mation of the pericardium or endocar 
dtum 

3 Acute Septic Myocarditis This 
IS a localized suppurative inflammation 
of the heart muscle It may result from 
infection m some distant portion of the 
body, carried to the heart by the coro 
nary arteries , or it may extend by con 
tiguity from a suppurating pericardium 
or endocardium It may be caused by 
diphtheria coronary occlusion and by 
acute infectious diseases 

4 Rheumatic Myocarditis This 
may be classified as a distinct entity 
It IS cliaracterized by the presence of 

Aschoff s bodies, general myocardial 
hypertrophy and often by mitral disease 
Symptoms of Acute Myocarditis 
These are usually masked by tlie pri 
mary disease Great weakness cardiac 
palpitation with irregularity, a small 
feeble pulse and dyspnea out of proper 
tion to the underlying condition point 
towards affection of the myocardium 
Physical Signs Inspcclwn shows 
the apex beat to be extremely weak, or 
not at all visible A visible apex beat 
when palpated may be weak and slow 
or rapid, the pulse is weak and may 
be irregular , and areas of tenderness are 
palpable over various portions of the 
prccordiuni 
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Percusstoft Jii these eases is not of 
great diagnostic importance The area 
of cardiac dullness may be increased 
because of previous li>'pertrophy be 
cause of dilatation or it may be de 
creased because of pulmonary emphy 
sema 

AuscuUotion may reveal that the first 
sound of the heart resembles the second 
heart sound, is wanting in muscular 
quality and is often high pitched snappy 
and rapid (embryocardia) There may 
be a murmur or a friction rub or evi 
dence of heart block or other irregu 
lanty The electrocardiogram may show 
alteration of the T waves and of the 
Q R S complexes 

Chronic Myocarditis This cbtonic 
infiammation of the heart muscle is 
anatomically characterized by round cell 
infiltration of the interstitial connective 
tissue followed by parenchymatous 
changes of the muscle fibers The myo 
cardmm as a whole may show such 
clianges or only circumscribed portions 
of It may be affected 

Clironic myocarditis may be caused 
by (a) Nephritis, (&) syphilis (c) 
grave anemias (d) diabetes {e) rheu 
matic fever, (f) malaria (p) certain 
wasting diseases (/i) toxic substances 
such as lead mercury and arsenic (i) 
excessive use of drugs such as alcohol 
and tobacco, (j) disease of the coro 
nary arteries (fe) joint affections (/) 
direct extension from the endocardium 
and pericardium and (hi) by arteno 
sclerosis 

Symptoms The most prominent 
symptom of chronic myocarditis is car 
diac insufficiency The heart muscle is 
unable to withstand ordinary strain and 
manifests a loss of its reserve power 
During slight exertion the heart action 
becomes extremely rapid the rapidity 


of the heart being entirely out of pro 
portion to the exercise When a patient 
who IS suffering from myocarditis rests 
immediately after an exercise test the 
heart does not regain its previous rate 
for several minutes, the time required 
for a d^cnerated heart muscle to quiet 
down after exertion is usually two or 
three times as long as that needed by a 
normal heart Often in cases of myo 
carditis the heart rate rises quickly 
when exertion is first begun and when 
tins exertion is continued beyond a cer 
tarn period the heart rate becomes 
slower than it was at the outset The 
same holds true with the blood pres 
sure Wlien blood pressure falls 10 to 
20 mm of mercury during exertion it 
IS an indication of grave myocardial de 
generation Cardiospasm pylorospasm 
colic and angina pectoris are often 
prominent symptoms m this condition 

Physical Signs On mspeclton the 
patient appears cyanosed particularly 
about his finger tips bps and ears The 
apex beat may not necessarily be dis 
placed its position depending upon the 
previous condition of the heart If the 
heart was previously hypertrophied the 
apex beat will be displaced to the left 
and downward if dilatation accompanies 
myocarditis the apex beat will be dis 
placed downward 

Palpation confirms inspection as to 
the location and extent of the apex 
beat The pulse is weak and arrhyth 
mia may either be constant or induced 
by slight exertion Blood pressure may 
be very low or high 

Chronic myocarditis need not neces 
sanly change tlie normal percussion out 
Ime of the heart but if hypertrophy or 
dilatation be present the percussion 
changes will be characteristic of these 
conditions 



Auscnliation reveals a first sound that 
IS short, feeble, and lacking in muscular 
quality Usually also there is a redupli 
cation of that sound The second sound 
particularly the aortic is accentuated 
When dilatation coexists a systolic mur 
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it ers are said to be displaced or very 
r much encroached upon by fatty tissue 
1 and this infringement necessarily weak 
I ens the myocardium, so that its normal 
I contractile power is partially lost The 
signs and symptoms of this condition are 


r.g *sc™ralra, „ d.l.iat.on 


mur mil be heard at the ipcx and is 
Iraiisniittcd over a small area 

Fatty Heart Under tins heading 
maj be mclulcii the two conditions so 
prommcnib "tressed b> older writers 
namdy fatty tnfiltration iml fatly dejen 
f ration In bolh conditions the heart fib- 


simtlar to those of chrome mjocardihs- 
Only a pathological examination cm 
cuntclv differentiate fatty heart from 
other fonns of myocardial changes 
Hypertrophy of the Heart Hypir 

trophy of the heart is a physiological 
condition 1 eing nature s method of m 
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hanciiig the heart s capacity to meet the 
demands of tiie body 

The heart muscle may hypertrophy as 
a result of 

(а) Excrcisu 

(б) The effort to overcome some de 
ficiency in one of its \aKes eg mitral 
regurgitation (compensatory) Aortic 
stenosis aortic regurgitation or a com 
bination of these murmurs will cause left 
ventricular hypertrophy 

(c) The effort to overcome resistance 
m the periphenl circulation (disease of 
the kidney or the liver) 

(d) Tricuspid regurgitation or other 
venous eiigoi^ement which may cause 
right ventricular hypertrophy 

(e) Mitral stenosis which will pro 
duce left auncular hypertrophy and right 
ventncuhr and in some instances also 
left ventricular hypertropliy (particu 
larly when associated witii rheumatic 
myocarditis) Tricuspid stenosis nuy 
cause right auricular hypertrophy 

(/) Increased rapidity of the circula 
tion c g exophthalmic goiter 

(p) Chrome adhesive pericarditis in 
which the heart may or may not be en 
lai^cd 

(/») Rheumatic fev er even m the ab 
sence of an endocardial lesion 
Physical Signs The physical signs 
of cardiac hypertrophy depend entirely 
upon the amount of enlargement pres 
ent and the chambers involved 

In left ventricular hypertrophy tn 
spechon will reveal an apex beat dis 
placed downward and toward the left 
palpation will confirm the location of 
the apex beat and ascertain its increased 
force. The pulse is usually full and not 
very easily compressible Percussion will 
elicit an increased area of cardiac dull 
ness If only left ventricular hyper 
trophy IS present dullness will be in 


creased to the left of the sternum if 
both left and right ventricular hyper 
trophy arc present the area of cardiac 
dullness will be increased to the right and 
left of the sternum Auscultation reveals 
the heart sounds to be very loud and 
distinct the first sound is booming in 
quality while the second sound may be 
accciituitcd depending upon the under 
lying cause of the hypertropliy If the 
cardiac hypertrophy is caused by some 
intnpulmonary condition the second 
pulmonic sound will be accentuated but 
if caused by increased sy stemic pressure 
the second aortic sound will be ac 
ceiituitcd 

Dilatation of the Heart By dilata 
tion of (he heart is meant an increase 
in the size of the chambers of the heart 
due to the overstretching or degenera 
tion of Its walls The dilatation may 
afTect one or more cliambers of the heart 
and nny be acute or chronic 
^ Acute Dilatation This is usually 
primary the symptoms are those of 
heart failure dyspnea cyanosis edema 
of the lungs etc. 

Chronic Dilatation This is second 
ary either to some valvular defect or 
to a gradual strain brought to bear upon 
a previously weakened myocardium 
Hypertrophy may eventually give way 
to dilatation particularly m valvular dis 
ease as the heart muscle in these cases 
gradually and persistently enlarges in 
order to overcome the deficiency of an 
ever increasing leak To compensate for 
this leak the heart muscle continues to 
hypertrophy until it reaches its niaxi 
mum beyond that point it will dilate 

Symptoms of clironic dilatation are 
very similar to those of acute dilatation 
except tliat the onset is more insidious 

Physical signs revealed by inspection 
are cyanosis pulsation m the jugulars 
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epigastric pulsation and dyspnea, by 
palpation, edema or anasarca, downward 
displacement of the apical impulse, whicli 
IS feeble and diffuse and a weak rapid 
and wavy pulse will be found 

Percussion shows the area of cardiac 
dullness to be increased m tlie direction 
of the dilated chamber Since the right 
ventricle is the one most frequently so 
affected increased dullness is found to 
be downward and toward the right of 
the sternum 

Auscultation reveals the heart sounds 
to be weak rapid and often arrhythmic 
with frequent reduplications of the first 
and second sounds and often functional 
or organic murmurs 
Atrophy of the Heart Atrophy of 
the heart means diminution of the heart 
in weight and size Cither one of its 
chambers or the entire heart may be 
so affected It is an exceedingly rare 
condition and may be congenital only 
recognizable on x ray examination 
Atrophy of the left \entncle may oc 
cur in very rare instances during the 
course of mitral stenosis Pulmonary 
tuberculosis and chronic adhesive peri 
carditis (Picks disease) are assoaated 
with a snuiU heart 

Physical Signs are those of cardiac 
inadequacy such as a feeble pulse weak 
and irregular often arrhythmic heart 
sounds and a diminished area of cardiac 
dullness The E K G will show low 
amplitudes in all leads 

Aneurysm of the Heart Aneurysm 
of the heart is a rare condition It oc 
curs as a sequel of ulcerative and 
syphilitic endocarditis and it may be due 
to localized myocardial d^eneration or 
infarction as caused by coronary disease 
In Its chronic form it may take 
m a myocardium which has undergone 
fibrotic changes 


Physical Signs (when the ancu 
rysm is sufficiently large) On i« 
spcctwn a pulsating area other than the 
apex beat is visible in the prccordium, 
if a nb has been eroded a pulsating 
tumor can be seen and felt Percussion 
may reveal an increased area of dullness 
corresponding to the site of the ancu 



F g 7 — Aneurysm of left >cntncle. 


rysm On ousciiUation a loud indistinct 
murmur may be heard lliroughout the 
heart s cycle over the entire precordium 
An accurate positive diagnosis of cardiac 
aneurysm cannot be readily made by 
physical examination but may be re 
vcaled by the x ray and the fluoroscope 
Often a positive diagnosis is only made 
post mortem 

Diseases of the Endocardium 
Valtular Heart Dtteate 
Any portion of the endocardium may 
be the seat of inflammation but unless 
the valves are affected diagnosis of en 
docarditis is extremely difficult The*"® 
are three forms of endocarditis recog 
nized Acute subacute and chronic 
Acute Endocarditis Acute endo 
carditis is arbitrarily divided into two 
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classifications (1) Simple or benign, 
(2) ulceratne, infective or malignant 
(bacterial) 

Simple endocarditis is so called 
because as a rule this form gradually 
merges into the chronic form resulting 
m a chronic \ahuhtis 
Physical Signs These depend largely 
upon auscultation If the endocardium 
affects a \al\e, murmurs will be heard 
at that vaUe Acute simple endocarditis 
IS, m the majonty of cases, due to in- 
fection, rheumatism, tonsillitis, chorea, 
syphilis or to the ctiologic factors pro- 
ducing these conditions, though in many 
instances no definite cause is apparent 
Bacteria/ or acute ulcerative en- 
docarditis IS an exceedingly grave con- 
dition, the majority of cases tenmnating 
in death Those patients who may re 
cover usually remain chronic sufferers 
from a badly damaged lieart 
Etiology This form of endocarditis 
IS usually secondary to some infectious 
process m the body It may occur as 
a result of chronic suppuration, diph- 
theria, scarlet fever, influenza, typhoid 
fever, streptococcic infection of the blood 
stream, gonorrhea, some suppurative 
processes m the bone and rarely because 
of pulmonary tuberculosis 

Symptoms These are irregular fever, 
chills, sweat, rapid loss of strength, 
anemia and embolic phenomena such as 
large spleen large liver, joint affections, 
intracranial phenomena tender sternum , 
and altered heart action 

Physical Signs Inspection as a rule 
shows the apex beat displaced because 
of the rapidly increasing hypertrophy 
At first heaving but as the disease pro 
gresses, the apical impulse becomes ir 
regular and weak Palpation confirms 
inspection in regard to the position and 
extent of the apex beat The pulse is 


rapid, often irregular, and depends 
largely upon the heart valves affected 
Thus, in mitral stenosis the pulse is 
small, while, per contra, in aortic regur- 
gitation the pulse is large and collapses 
suddenly (water hammer pulse) 

In the presence of hypertrophy an 
increased area of cardiac dullness can be 
elicited by percussion 

Auscultation will reveal a harsh mur 
mur, usually at the mitral or at the 
aortic valve, often a combination of 
murmurs may be present 

Blood culture may reveal the infective 
organism 

Subacute and Chronic Endocar- 
ditis 

Subacute Bacteria/ (Infectious) 
Endocarditis‘s This condition may de- 
velop m the absence of any previously 
known pathology, it may follow some 
local or genera) infection, and it may 
affect a previously normal valve, though 
more often the infection settles upon a 
defective valve, rheumatic or congenital 
The mitral vaU e is more often invaded, 
though (he aortic pulmomc, and tricuspid 
valves or the mural endocardium may 
develop vegetations or ulcerations 

Etiology The streptococcus viridans 
is the etiologic factor in from 90 to 95 
per cent of the cases The influenza ba 
ciUus and the gonococcus and other or- 
ganisms when attenuated may affect the 
heart valves and run a rapid subacute 
course The disease may occur at all 
ages but is most common between the 
ages of 20 and 35 years, and is somewhat 
more prevalent among mal&, than among 
females The organisms after entering 
the blood stream find lodgment m a previ- 
ously damaged valv e and cause the for 
tnadon of vegetations, these break off 
and spread emboli to various parts of the 
body Chronic bacterial {infectious) en 
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docarJitts is practicall> Mihacute mfcc- extreimlics (they are small superficial 
tjous endocarditis running a longer course hemorrhagic spots) Osier’s nodes and 
than usual Janen.ays sf'Ots are often found on the 

Propno^ts The dis<-ise ma> run from finger Ups or palmar surfaces of the 
ihitc months to a jear or more> depend- liands The apex beat is usually forcible 
nig upon the sti eniy of the infection and Palpation The position of the apical 
the embolic spread It is a fat'll disease, impulse depends upon the amount of 
though occasional!) Uitre may occur a hypertrophy and the degree of cardiac 
spontaneous remission or a cure displacement A thrill is usuall) felt 



Fig 8~SuUc«t<r Jsjcleful «kIycar<lKi, (I Gswra! HosiUal) 
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Aiiscullation The munmir eUctted 
It at Uie mitral area is at first prcs>stolic 
hter It may become double If at the 
aortic area it is iisinll) sj stolic seldom 
dustolic The tricuspid and pulmoiiarj 
N'vlves are mCrequentl> affected 
Diagnosis This is usually based 
upon (fl) Endocardial rough lesion 
(6) irregular fever, (e) anauia (d) 
embolic phenomena (c) petcchiae (/) 


large spleen (</) sense of well being 
(/i) positive blood culture 

Chronic Valvulitis Bj this term 
is recognized any condition that gives 
rise to an organic heart munnur Tlie 
sjmptoms and signs of chronic valvu 
Iitis depend chiefly upon the valve af 
fected (mitral aortic or any other 
valve) the condition of the heart mus 
cle the amount of strain upon the heart 
and the iresence or absence of inter 
current diseases 

Mitral Regurgitation The fesion 
causing mitral regurgitation is tlie most 
common of all organic valvular defects 


Etiology In the )oung it usually fol 
lows acute articular rheumatism cliorca 
tonsillitis and less frequently, any one 
of die acute infectious diseases In the 
aged the commonest cause is arterio 
sclerosis 

Pathology Mitral insufficiency is the 
result of insufficient closure of the 
mitral valve during ventricular systole 
Uiereb} pcnnittmg a regurgitation The 


insufficient closure of the valve may be 
caused by contraction of the so-called 
valve leaflets permanent overstretch 
mg of the valve orifice or by constnc 
tion of the papillary muscle and chordae 
tendinae thus preventing complete ap 
proximation of the valv e 

Symptoms During compensation 
there are no symptoms except that the 
patient may notice that he tires on ex 
ertion sooner than do some of his friends 
or than he previously did When com 
pensation begins to faif the severity of 
the symptoms depends entirely upon the 
d^^ee of failure of compensation rang 



P g 9— Chron c sclerot c endocard Us 
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tng from dyspnea on exertion to an 
asarca, orthopnea and cyanosis 
Physical Signs Inspection Dunng 
compensation, general inspection is nega- 
tive, the apex beat is displaced down 
wards and to the left, tiie amount of 
displacement depending upon the degree 
of cardiac hypertrophy 
Ajter compensation begins to fail, m 
the early stages when the left ventricle 
IS still able to niaintani some control 


After compensation begins to fail the 
apex beat is more rapid , a thrill is 
seldom felt, there is considerable pre 
tibial edema, most marked at night after 
the patient has been on his feet all day 
The pulse is rapid, and somewhat ir 
regular as to volume Exertion ag 
gravates these signs 

After failure of compensation, the apex 
beat is weak and rapid, anasarca is well 
marked Tlie pulse may be irregular 


Bationbole Mitral OriSce 



Fiff 10— Mitral regurgitation 


of the circulation with the assistance 
of the right ventricle, the following are 
noted Moderate djspnca, rapid weak 
and displaced apex beat, cpigastnc 
pulsation, pulsation at the root of ilie 
neck, slight c>aiiosis of the lips and 
finger tips , and pretibial edema at night 
Ail these become aggravated on exertion 
After failure of compcnsalton edema 
and anasarca. d>spnca. feeble apical itn 
pulse displaced downward and to the 
left, and violent venous pulsation are 
noted wlicn llic patient is at rest 
Palpation During eoinpcnsalton the 
ai>cx beat is paliiabk, a litilc to left of Uu. 
normal position and ma> be stronir 
a s>stol.c thrill ,s felt m nunv ca4l’ 


, , _ wviiy of Left Aur file 
(Jefferson Hospital Laboratorj ) 

because of auricular fibrillation Systolic 
blood pressure falls after slight exertion 
Percussion During compensation 
niodcratc cardiac hypertrophy of the 
left veiitnclcs is elicited, as conipcnsa 
lion begins to fail the percussion dullness 
increases on both sides of the sternum 
After failure of coiiipensation per- 
cussion reveals marked dilatation of both 
ventricles and the left aunde. Pleural 
effusion, ascites and enlarged liver may 
It tunes be demonstrated 
Auseiillation A s>stolic munnur. 
Wowing m character, is heard at the 
aficx Tins may occur with the first 
sound of the heart, or the first sound 
inai aid with the blowing murmur 
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and 111 severe eases t!ic murmur may The pulmonic second sound is accentu 
entirely displace the first heart sound ated because of increased pulmonary 
The loudness of the munnur is no mdi pressure , and at times i reduplication of 
cation as to the amount of leakage Tlie the second sound may be heard at the 
stronger the heart muscle everything base When the pulmonic second sound 



Fig 11 — Mitral stenosis 


else being equal the louder is the mur begins to weaken it is an indication of left 

mur When the heart begins to weaken auncular weakness Dyspnea and signs 

the murmur becomes fainter Exerase of pulmonary congestion are present 
always brings it out more clearly as Mitral Stenosis This condition is 
does also cardiac stimulation The mur second m frequency to mitral regurgi 
mur is transmitted to the left axilla tation It is found more frequently in 

and often as far as the scapular angle children and >oung adults as one ad 
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vances m years other cardiac lesions 
accompany or displace it Women are 
said to be more frequently affected tlran 
men In the early stages when com 
pensation is maintained the presence of 
a mitral stenotic murmur is often over 
looked This has been demonstrated 
on a large scale in the examination of 
drafted men when they first entered 
training camps and also when they were 
examined to be mustered out after 


cases of mitral stenosis may be over 
looked 

Etiology The most prominent factor 
m causing this form of endocarditis is 
rheumatism and its associated diseases 
VIS tonsillitis and chorea or conditions 
predisposing to them and also bacterial 
infections Mitral stenosis usually de 
\elops slowly Acute endocarditis caus 
mg mitral stenosis is not very frequentlj 
found m adults past middle age 



F S 12 — Heart show g buUonl ole salve n tral stenos j 
(Jefferson Hosp tal Laboratory Da Costa W H Saunders Co ) 


having served lu the army from 6 to 18 
months or longer 

In the routine heart examination of 
OUT soldiers frequently when the steUio 
scope was first placed over the mitral 
area no muniiur was audible only a 
very strongly accentuated first sound 
being heard over the apex But when 
such a soldier was placed in tlie re 
cuinbent posture or on his left side for 
one or two minutes a distinct pre 
systole ihnll and murmur were often 
easily demonstrated at the apex The 
very fact tliat the military camp ex 
animcrs fo md more mitral stenotic tlian 
mitral regurgitant murmurs among the 
troops proves how easily these early 


stenosis may be brought about by the 
same cond nous that cause generalized 
arteriosclerosis and may also be as 
soc ated with chronic nephritis gout and 
rarely with syphilis In acute vegetative 
endocarditis vegetations form on the 
free margins of the leaflets thus causii g 
obstruction and m time shrinking 
Pathology The valvular orifice may 
be eitlier buttonhole shaped or funnel 
shaped The buttonhole orifice is caused 
by shr liking and puckering of the valve 
cusps because of fibrosis and is as a 
rule a chronic process The funnel 
shaped orifice is usually a result "^f 
acute endocarditis it may be brought 
about by "idhesion of the adjacent valve 
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cusps In mitral stenosis there is an 
obstruction to the flow of blood as it 
lea\es the left auricle for the left ven- 
tncle, m order to overcome the ob- 
struction, the left auricle hjpertrophies 
Dilatation, however, occurs early m the 
disease because of the thin musculature 
of this chamber This soon produces an 
overfilling of the pulmonary vein, with 
Its resultant increased intrapulmonar) 
pressure The increased uitrapulmonary 
pressure in its turn throws an added 
burden upon the right ventricle. As 
long as the right ventricle keeps its 
vigor, compensation is inainfamcd , but 
as soon as the right ventricle begins 
to dilate, failure of compensation takes 
place Mitral stenosis is often accom 
panied by mitral regurgitation 
Synpioms The subjective symptoms 
of mitral stenosis depend upon the stage 
of the dtsease \Vlieu compensation is 
maintained, no s}aiiplonis are complained 
o! bj the patient, e\cept those of early 
dyspnea and cardiac palpitation on ex 
ertion, frequentl> accompanied b> c>ano 
SIS When compensation begins to fail 
pulmowarj hemorrhage due to pulmo 
nary congestion is fairly common, and 
auricular fibrillation comes on compara 
tivel} earl) Congestion and enlarge 
ment of the liver and ascites arc com- 
moner than dropsv of the extremities, 
and embolism occurs more frequently 
in mitral stenosis than m any other 
lesion Hoarseness due to impingement 
of the left recurrent lar)ngeal nerve by 
the left auricle ma) be found in this 
disease After failure of compensation 
all the signs of heart failure are mani- 
fested, 1 c , d) spnea cyanosis, edema 
anasarca, etc 

Physical Signs On inspeclion during 
compensation nothing abnormal is noted 
though in tlun-chested children an im- 


pulse may be visible m the third inter- 
costal spice or higher, close to the 
sternum The apex beat is as a rule 
not displaced, unless the mitral stenotic 
lesion occurred after the left ventricle 
became hypertrophied or when mitral 
stenosis and regurgitation are present 
at the same time. A purely mitral 
stenotic lesion (if such be possible) does 
not produce left ventricular hjpertroph) 
because the left ventricle does not get 
an increased quantity of blood to con- 
tract upon, as is the case with other 
lesions In mitral stenosis associated 
with rheumatic m)ocarditis cardiac hy- 
pertrophy is well marked 

0 »i palpation during compensation a 
pres)siolic thrill is felt a little above 
and to the right of the apex This thrill 
IS often present before the murmur 
manifests itself, and can be brought out 
more distmcil) by placing the patient 
upon Ins left side The apex beat is 
felt as 1 short systolic impulse or shock 
occasionally a sliarp impulse is also 
palpable in the pulmonic area After 
failure of compensation the thrill may 
disappear, and an extremely irregular 
apex beat takes its place (luncuhr 
fibrdlation) 

The pulse is usually small and of low 
tension, m advanced cases, auricular 
fibrillation or flutter may be manifested 

Percussion shovis dullness slightly in- 
creased at the base, it extends higher 
and further to the left than the normal 
because of left auricular hypertrophy and 
dilatation of the conus arteriosus Dull 
ness also extends further to the right 
of the sternum due to right ventricular 
hypertrophy When left ventricular hy 
pertrophy is present, the dullness extends 
to the left of the sternum 

The pathognomonic auscultatory sign 
attributed to mitral stenosis is a pre- 



486 


Medical Diagnosis 


systolic murmur A\hich is rough and 
churning m character, it is best heard at 
a point a little above and to right of 
apical impulse and is not transmitted 
This murmur is crescendo m character, 
and terminates with the s>stolic shock,' 
resembling the sound ‘ Icr up tup" Ac- 
centuation of the pulmonic second sound 
IS nearly always present In old cases the 
murmur may be purely diastolic 

At times a diastolic murmur vnnuendo 
m character may he heard above the 
area of the apex beat often followed 
by the characteristic pres>stoIic munmir 
of a crescendo character Ajtcr failure 
of compensation the presystohc murmur 
may disappear particularly so when 
auricular fibrillation supervenes but the 
snappy first sound and accentuated sec 
ond usually give a clue as to the nature 
of the affection A double second sound 
may be heard at the base, due to un- 
even tension in the semilunar valves 
Differcnhal Diagnosis Mitral stenosis 
may often simulate the following condi 
tions (a) Austin Flint murmur, (&) 
Graham Steele murmur, (c) aneurysmal 
murmur, (d) pulmonary tuberculosis 
(because of hemoptysis) , (<•) congenital 
patent ductus arteriosus 


Mitral stenosis may be mistaken for 
aneurysm when there is a coexisting 
paralysis of the left recurrent laryngeal 
nerve because of tlie hoarseness, brassy 
cough and pulsating auricle Attention 
to the apical sounds will dilTereiitiate the 
two conditions It may also be mistaken 
for pulmonary tuberculosis because of 
hemoptysis and pulmonary congestion 
and both conditions may occur in the 
same individual, but when a careful 
heart examination is made, they can 
easily be differentiated and confirmatory 
evidence may be obtained by a considera 
tion of the history, and such clinical 
niamfestotions as the presence or absence 
of fever sputum examination and roeiit 
gcnologic study In congenital patent 
ductus arteriosus the thrills and niur 
murs are systolic in time and are felt 
over the left base of the heart 
Aortic Regurgitation The niur 
mur of aortic regurgitation is caused 
by the incomplete closure of the aortic 
semilunar valves during ventricular di 
astole thereby permitting the regurgi 
tation of a portion of blood from the 
aorta back into the left ventricle during 
its diastole 


MmiAL Stenosis 
Time Presystohc or diastolic. 

Point of maximum intensity— above apex 
Crescendo in character 
Systolic shock 

Accentuation second pulmonic 
Not asTOmted a, a rula «,t|, aon* „™„, 
tation and arterial phenomenon 
Very little left ventricular hypertrophy 


Mitral Stenosis 

Usoall, a prcsyitol c murmur heard a l.Kfc 


Austin Flint Murmur 
Time Presystohc or early diastolic. 

Point of maximum intensity — above apex. 
No crescendo character 
No systolic shock 

No accentuat on of second pulmonic. 
Assoaated with aortic regurgitation and lU 
arterial phenomena. 

Cryat left ventricular hjpertrophy heaving 
apical impulse 

Graham Steele Murmur 
Diastolic murmur heard along the left border 
the sternum due to incompetency ol 
the pulmonary valves at times heard ifl 

^oniunetion with a mitral stenotic murmur 
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Etiology This muniiur is found most 
frequently in joung males and in early 
middle age A number of conditions may 
be responsible for tlie development of 
aortic regurgitation, syphilis being the 
most frequent factor, as the spirocheta 
pallida have, m many cases been isolated 
from the first portion of the aorta 
Rheumatic fever is next m frequency. 


Pathology The edges of the valve 
segments arc sclerosed, contracted oj 
curled, thus preventing close proximity, 
m rare instances one of the segments 
may b«:omc perforated Relative msuf- 
licieiicy occurs as a result of overstretch- 
ing of the valv e orifice In this condition, 
tliougli the valve segments are normal, 
because of the overstretched ring they 



Fig 13 — Aortic regurgitation and double mitral lesion (Jefferson Hospital Laboratory ) 


and alcoholism, gout pneumonia, gen- 
eralized sclerotic changes, or a sudden 
severe strain upon a weakened endo 
cardium likewise contribute to the pro 
duction of this murmur In children it 
may occur as a sequel of rheumatic fever, 
or of the exanthemata but only rarely 
is it found as a congenital condition 
Some cases have been reported m which 
the spirocheta have been found in the 
aorta (near its semilunar valve) of 
very young children 


cannot approximate , but as soon 
as the valve orifice strengtlicns and 
assumes its normal size, the valve leaf- 
lets approximate and the murmur dis- 
appears 

Syitiploms Aortic insufficiency may 
exist for a long time before it is dis 
covered, as when compensation is main- 
tained, and the left ventricle is not 
greatly hypertrophied, there are prac- 
tically no symptoms perceived by the 
patient In this form of endocarditis 


488 


Medical Diagnosis 


three symptoms however stand out 
prominently even m the very early stage 

1 Susceptibility of the heart to nerve 
stimulation Any excitement, physical or 
mental, will greatly increase the heart 
rate and cause arterial pulsation in the 
vessels of the neck 

2 Anemia, often causing a peculiar, 
grayish, earthen appearance, associated 
with cerebral anemia as evidenced by 
throbbing headache, dizziness, flashes 
before eyes, flushes of heat and sweats 

3 Precordial pain and oppression 

When compensation begins to fail 

dyspnea, precordial pain, aortalgia and 
true or pseudo angina pectoris may occur 
on least exertion and excitement In 
somnia and dreams become very dis- 
tressing at this time After failure of 
compensation signs and sjmptoms of 
heart failure will rapidly manifest them 
selves 

Physical Signs Inspection reveals Uic 
following 

The apex beat is displaced downward 
and to the left the degree of displace 
ment depending upon the amount of left 
ventricular hypertrophy Tn (he ver> 
early stage of aortic regurgitation very 
little displacement of the apex beat is 
noticeable, but as the condition is ag 
gravated, the left ventricle gradually di 
lates and hjpcrtrophies In well marked 
cases the apex beat is often seen as a 
forcibly heaving impulse in the sixth 
interspace and left anterior axillary line 
and m extreme cases even beyond that 
point 

^rlcnal PuUahon Carotid pulsation 
IS among tlic first visible signs of aortic 
regurgitation even m its earliest stage 
as the disease progresses, pulsations are 
seen m all the superficial arteries in tlie 
suprasternal notch md m the eui 
gastnum In advanced cases when the 


heart is greatly hypertrophied, pulsations 
are transmitted to the liver 
Capillary Pulse (Quincke s pulse) 
Wien compensation is fairly well main 
tamed — cardiac hypertrophy being well 
developed — a successive flushing and 
paling is noted in the fingernails, the 
mucous membranes, and over vascular 
portions of the skin overlying a bony 
structure, e g , the forehead, scalp, niahr 
area, etc This phenomenon can be 
brought out more clearly by applying 
slight pressure over the parts for when 
the hyperemia thus produced begins to 
disappear, a successive waxing and wan 
mg of a pinkish tint synchronous will* 
the heartbeat can be noted When 
mitral regurgitation develops as a com 
plication, the capillary pulse often dis 
appears, for the leakage m the mitral 
valve acts as a safety valve thus to some 
extent reducing the arterial tension 
Venous Pulse Pulsations in the 
veins of the neck and other superficial 
veins are often noted in well marked 
cases of aortic regurgitation 
Palpation This confirms inspection 
to the force, position and extent of 
the apex beat and of the generalized 
arterial pulsations 

The pulse is characteristic and is 
known as Corrigan’s or water hammer 
or trip hammer pulse The impulse felt 
at the wrist is forcible and full but im 
mediately recedes, leaving an empty 
artery, this quality can be enhanced by 
raising the arm abov e the patient’s head 
The blood pressure reveals the systolic 
pressure to be as a rule high 140 to 
200, and the diastolic pressure verv low 
usually under 60 The blood pressure m 
the lower extremity is nearly twice as 
high as m the upper extremity 

Percussion This rev cals an enor 
mous hypertrophy of the left ventricle 
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and often also of the right and when 
both dianibcrb are tliiis hypertrophied 
the heart dullness resembles that of a 
pericardial fcffusion Ho\\c\cr the pres 
ence of the cardiohcpatic angle of reso 
nance (Ebstein s angle) the displace 
ment of tlie forcible ai ex beat down 
ward and to the left and the throbbing 



Fig 14— Aort c regurg tat on Note s « and 
shape of left ^ent^cIe 


of the artenes easily differentiate car 
d ac hypertrophy from pericardial ef 
fusion 

Auscullation A diastolic murmur is 
heard m the aortic area at the second 
right intercostal space close to the 
sternum and is transmitted downward 
toward the apex Very often the diastolic 
munnur can be heard m the third left 
intercostal space close to tlie sternum 
or oier the left edge of the sternum 
and at times also m the fourth left in 
tercostal space When the murmur is 
faint it can best be brought out by 
hav ng the patient forcibly expire and 


hold. Ills breath while the examiner 
listens to the chest w ith the unaided ear 

The second aortic sound is usually 
weak because the murmur displaces that 
sound However m early cases when 
the murmur does not occupy the entire 
diastolic period in accentuated short 
second aortic sound may be heard winch 
eniis in a blowing munnur 

V loud systolic sound may be heard 
over most of the large arteries particu 
larly over one or both femorales at 
tunes a double to and fro murmur is 
present (Duroziez s sign) 

An assoc ated presystohe murmur 
(Austin 1 hut murmur) is occasionally 
heard at tlie apex 

Tlicrc arc four conditions that may 
cause a diastohc murmur heard at the 
base of the heart which should not be 
confound^l with aortic regurgitation 

1 Tlie soft diastolic murmur of pul 
monary regurgitation is heard to the left 
of the sternum and is assoaated with 
severe venous congestion and cyanosis 
(rare) 

2 Graham Steele murmur a diastohc 
murmur heard m left third or fourth 
intercostal space close to the sternum 
and often also over the sternum is caused 
by overstretching of the conus arteriosus 
tins condition may be associated with 
chronic mitral disease 

3 A diastohc munnur may at tunes 
be heard at the base of the heart in 
exopitthalm c goiter 

4 A. d astolic functional murmur due 
to aortic relative insufficiency is audible 
over the aortic area Here the cardiac 
hypertrophy the characteristic radial 
pulse and the capillary pulse are absent 
The diastohc blood pressure is high and 
the systolic pressure in the lower ex 
trermty is equal to that of the upper 
extremity (Author s sign ) 
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Aortic Stenosis: This murmur is 
caused by a stenosis or blocking of the 
aortic orifice due to sclerotic changes 
or vegetations occurnng upon the aortic 
valve. This murmur alone, uncomph- 
cated by other valvular defects, is ex- 
tremely rare There are other conditions 
at the aortic valve that simulate aortic 
stenosis and are often mistaken for it 
Aortic stenosis is found more often in 


ventricle into the aorta Working thus 
against resistance, the left ventricle be- 
oanes hypertrophied 

Symptoms When compensation is 
maintained, no subjective s>mptoms are 
complained of by the patient, but when 
compensation begins to fail, there wall he 
vertigo, headache, precordial pain, palpi- 
tation, dyspnea on the least exertion, and 
digestive disturbances After failure of 



Fig: 15-Aottic .icDosis {J.HersM.Hoip.ulL.borMon') 


men than in women and usually m 
those past middle age 

Etiology General arteriosclerosis, bac- 
terial infection, vegetative growths and 
rheumatism are among the commonest 
ctiologic factors S>p!ulis is not a com 
mon factor. 

Pathology The valve leaflets may be 
come ngid and fused because of sclerotic 
cliangcs, or vegetations may form upon 
the free margin, thus preventing the 
valve leaflets from opening at the lime 
die blood IS being forced from tlie left 


compensation all the signs and sjmptoms 
of heart failure will be noted 
Physical Signs Inspection The apex 
beat IS displaced downward and to the 
left, Uie degree of displacement depend- 
ing in uncomplicated organic murmurs 
upon the amount of left ventricular h)- 
pertrophy Aortic stenosis produces the 
second largest hj'pertroph} of the left 
ventricle, the largest hj-pertrophy being 
caused by aortic insufficiency 

Palpation A slow heaving impulse 
IS felt in the apical region A systolic 
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Ihnll in the aortic area at the right sec- 
ond intercostal space, close to the ster- 
num, IS noted 

The ptilse is slow (50 to 60 per 
minute), but rising and well sustained 

Percussion Increased cardiac dull- 
ness tonard the left can be elicited in 
those subjects ivho are not cmph> 
sematous 



Pis’ 16— Case of aortic stenosis the left 
ventncular border is rotund the aorta 
somewhat vvidened 


Auscultation A systolic murmur, 
rough and cliurmiig in character, is 
heard in the second right intercostal 
space, and is transmitted to both ca 
roUds, the aortic second sound is ex 
tremely j-cab or inaudible In certain 
forms of aortitis where an atheromatous 
plate is present in the mtima of the 
aorta close to its valve, a systolic mur 
mur IS heard over the aortic arei and 
IS transmitted into the carotids, as in 
aortic stenosis but unlike in aortic steno 
SIS the second aortic sound is accm 
tualcd The important diagnostic points 
of aortic stenosis are (a) A weak or 


inaudible second aortic sound (&) A 
^stolic murmur, rough m quality, heard 
in tlic second right intercostal space 
which IS transmitted to the carotids 
(c) A slow sustaining pulse (d) 
A systolic tlinll at the base of the heart, 
(e) If aortic stenosis is caused by bac- 
terial invasion of the valves, irregular 
fever and embolic phenomena will be 
present 

Carditis 

The various symptoms and physical 
signs found m heart disease, as previ- 
ously described, are indications of lesions 
m the pericardium, the myocardium and 
the endocardium irrespective of their 
etiology There are, however, certain 
heart affections that show definite char- 
actenstics of their underlying cause 
Therefore from tlie standpoint of cti 
ology, heart disease is classified as rheu- 
matic, syphilitic, arteriosclerotic, hyper- 
tensive, thyroid congenital, functional, 
and heart disease caused by angina pec- 
toris and coronary occlusion 

Rheumatic Heart Disease Rheu 
matic fever, chorea and the allied m 
fections are responsible for the ma 
jority of heart affections ongmating in 
the young The etiology of rheumatic 
fever has not been definitely determined 
It IS at present believed to be due to a 
type of streptococcus Like all diseases 
of infectious origin, rheumatic fever may 
manifest various degrees of seventy, 
ranging from an exceedingly mild re- 
action to a most severe course, and the 
infection may have a predilection for 
various structures Affections such as 
follicular tonsillitis, pharyngitis sinusitis 
unexplainable frequent attacks of epis 
taxis myalgias, fleeting articular pains 
(growii^ pains), prolonged mild febrile 
reactions m children, without any dis 
coverable cause and particularly if they 
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fail to gain ueight, ln\e a rapid sedi- 
mentation rate and mild Icukocjtosis, are 
classed as mild manifestations of rheu- 
matic fe\er since these are often the 
foreninners of acute articular rheuma- 
tism, chorea and of heart disease. There- 
fore, ^vhen the tjpe of heart disease 
classified as rheumatic is found m an 
indi\idual uho gnes no definite history 
of ha\ing had rlicunutic fe\cr, acute 
articubr rhcunulism or chorea, rheu 
iiutic infection cannot be excluded be 
cause he maj ln\ e had one of the milder 
manifestations of that heterogenous 
group 

The onset of rheumatic heart disease 
lb usuilU slow and unless attention is 
(laid to the he'art during or soon after 
one of the rhcunntic diseases its affe'Ction 
inn) be oscrlouked until <enou> and 
unmistakable damage has U'cn dune 
Among the earliest signs is a faint s)s 
tuiic murmur at the ajKX Such a inur* 
mur m a child or )oung (lersoa who 
has rhiunutie numfestatiurib siiould be 
a] (iruibcd with caution and not dibnn^sesJ 
as a fmictiuiial tminiinr of little iin])or 
tance. Often thcbC \er) (amt murmurs 
arc carl) signs of canlun. datn-age 
Uiicunutic heart disinse is a true car 
ilitis afTccting the ihrc-c la)cri of the 
heart hut not alw3)s with tin. same dc 
e i %cv<:eu.v 


frequency to the mitral to be affected 
b) rheumatic disease is the aortic valve. 
Tlie lesion is more often an aortic sten 
osis and is accompanied by mitral re 
gurgitation Occasionally rheumatic dis 
ease ma> cause aortic regurgitation or 
a combination of aortic 'regurgitation and 
mitral regurgitation, or aortic stenosis 
with aortic regurgitation and mitral re 
gurgitation, or stenosis of both the aortic 
and mitral valves Heart failure ocairs 
earlier and more frequently with aortic 
disease than with mitral disease alone 
Triaicpid disease is usuall) sccondarv 
to mitral and aortic affection and is rare 
as a primar) rheumatic affection 

The Myocardium \s a pmnar) 
rheumatic affection the m)ocardiuni is 
Icsb frcqucml) affected than the uulo- 
cardium but it seldom escapes sccondarv 
invasion from the aidocardium and pen 
canlium The cfiicicnc) of the hearts 
action depends larg’d) upon the. mtcgritv 
ot die huart muscle. In rheumatic ni) 0 * 
canlitis the heart muscle becomes m 
vaded witli Aschoff’s bodies which nuv 
cause degeneration of the muscle fib«rs 
m sill ill or large areas These m tnic 
proelucc either local or general cardiac 
ehlatition eventually leading to heart 
failure The m)ocar(iium may be tlie pn 
inar> and, rarel), Uic only (ort of the 
Viean. ailfCleii, or it iiu) precede aid 
vailitib Most often the nyocardial alTe-c 
tiou IS sveon lar) to the valvular mice 
lion 
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amounts of pericardial effusion Chrome 
adhesive pericarditis is often a late iiiani- 
festalion of rheumatic pericarditis {See 
p 472) 

Syphilitic Heart Disease The Tre- 
ponema pallidtaii has a predilection for 
the root of the aorta and the aortic 
valve, but the ascending aorta, the arch 
and occasionally portions of the descend 
iiig aorta inaj also sliovv evidence of 
sjphilis When the aortic valve is af- 
fected It causes aortic insufficiency and 
seldom aortic stenosis because the com 
missure is widened bj the lesion Aortic 
regurgitation originating m the adult is 
111 tlie majont) of cases, due to s)plulis 
When aortic stenosis accompanies aortic 
regurgitation the etiology is usually not 
syphilis The coronary arteries may be 
affected only at Uieir orifices by the cn 
croachment of intmial proliferation of 
the aorta, this, however, may lead to 
occlusion of these arteries Tlie syphilitic 
lesion m the aorta is characterized by 
a wrinkled and puckered appearance of 
the inner surface of the aorta the lesions 
m the mtima occur as isolated or con 
fluent white or gray patches These le- 
sions are responsible for the diminished 
elasticity of the aorta and may cause 
localized or diffuse aortic dilatation or 
aortic aneurysm In syphilitic aortic val 
vui’ifis tlie commissures between tfie 
valve cusps are widened and the cusps 
are retracted towards the sinus of Val 
salva thus widening the orifice and cans 
mg an insufficiency but not a stenosis 
The myocardium may show evidence of 
diffuse myocarditis and cause various 
cardiac irregularities and early heart fail 
ure Gumma of the myocardium may af 
feet any portion of it When it aff«:ts 
the auriculoventncular bundle (bun- 
dle of His) it will produce complete 


heart block and may cause Stokes-Adams 
sy ndrome 

Arteriosclerotic Heart Disease 
Ihe most prevailing type of cardiac in- 
sufficiency in the aged is due to arterio 
sclerosis This type may also occur m 
the middle aged whose arteries are hard 
ened, and when there is hypertension 
At times It may occur when the arterial 
tension is not very high or even when it 
is much lower than normal The arterio- 
sclerotic who lias hypotension is m a 
more serious state tlian the one whose 
tension is moderately high Arterio- 
sclerosis may be just an expression of 
old age or it may be caused by nephritis, 
toxic poisons or by other conditions 

The heart is usually Iiypertrophied 
the apex beat is displaced downwards 
and to the left (before dilatation sets 
III) There is usually a loud systolic mur 
mur at the aortic orifice accompanied by 
a loud ringing accentuation of the aortic 
second sound There may also be a loud 
systolic murmur at the cardiac apex, or 
a liarsh munnur may be heard over the 
entire heart Cardiac irregularities such 
as bradycardia, extra systoles or auricu 
lar fibrillation may be heard in parox- 
ysms or any of these may be constant 
The superficial arteries may be hard, 
pipestenilike or they may resemble a 
tendon Occasionally there is beading 
and tortuosity The vessels of the neck, 
either on the right side or both si4es, 
may pulsate vigorously Cyanosis and 
dyspnea are common and attacks of an- 
gina pectoris are fairly frequent Death 
may occur during an attack of angina 
pectoris or it may result from ventneu 
lar fibrillation, from cerebral hemorrhage, 
pulmonary edema or congestive heart 
Allure 

Hypertensive Heart Disease Es 
sential hypertensive heart disease differs 
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m many respects from arteriosclerotic 
heart disease, though both have many 
symptoms m common 

Hypertensive heart disease is brought 
about by Uie heart's effort to overcome 
with each sj stole the increased resist 
ance m the s>slcmic or pulmonary cir- 
culation Whatev er the cause of essential 
h>pertcnsion nuy be, whether arteriolo- 
sclcrosis or ilie result of a hormone in 
the kidne>s or m the adrenals, it throws 
an excessive load upon the heart There- 
fore, as the condition progresses, the 
heart hypertrophies, the cerebral ves- 
sels, the coronaries and the vessels of 
the kidneys and of other organs are un- 
der constant strain This often causes 
headache, dizziness, occasional heart 
consciousness, dispnea, ringing m the 
cars digestive disturbances, neurocircu- 
lalorj disturbances and other signs of 
impaired function Tear and apprehension 
arc common ps>chic phenomena m this 
condition, as is angina pectoris Occa 
sionall) signs of coronar> sclero»is or 
coroiiar> thrombosis ma) develop Cere- 
bral thrombosis may also occur and at 
times, cerebral hemorrhage. i:ss<.ntnl h) - 
j>crtcnsion nu) eventually Ic-id to one of 
four catastrophes (1) Corotuarj occhi 
lion, (2) cerebral hcmorrliagc, or cere 
bral thrombosis, (J) malignant h>pcr- 
tension, or (4) severe iiqihntis. Death 
mav lie caused b) any one of Uiese, bj 
adrnul hcmorrlugc or by congestive 
lieart failure 


mg from 200 to 300 systolic and 100 to 
160 diastolic The superficial artenes are 
not easily compressible but are not pipe- 
stemlike or beaded The artenes of the 
eye grounds (the retinal vessels) always 
show sclerosis Essential hypertension 
may develop arteriosclerosis The elec 
trocardiographic findings will show onlv 
left axis deviation with occasional in 
verted T unless arrhythmias and severe 
myocarditis occur as a complication 
Dyspnea on moderate exertion and at 
times while at rest is an early symptom 
m this condition 

Pulmonary hypertenston is due to left 
vciitncular failure, it may be caused by 
mitral stenosis, asthma, emphysenu, pul 
monary neoplasm. Ay erza’s disease, con 
genital heart disease or various acute or 
chronic pulmonary affections These may 
throw a great strain on the nght heart 
causing dilatation of the nglit auricle and 
the ventricle. This may be manifested 
by cyanosis, dyspnea, throbbing of the 
V cins of the nedv, an enlarged and pulsat 
mg liver, general cardiac dilatation 
edema of the lungs, anasarca and, finally 
death by congestive heart failure 

Thyroid Heart Disease Hyper- 
tiiyroidism: Tachycardia is an carh 
symptom of thyrotoxicosis The heart 
rate becomes accelerated above its usual 
fast rate caused by any kind of exertion 
or excitement, and docs not readily re* 
turn to Its previous rale Tachycardia 
|>ersists when at rest or during slccji- 
Tlic first and second heart sounds arc 
high j Itched Auncuhr fibrillation is a 
conunon coinplication A systolic mur 
inur at tin. apc-x dut to relative insufii 
cjcncy may develop quite early Dy Ji* 
nca, moderate cvanosis general wcak- 
iiexs. sweats an I trciirrs with cillicr a 
t'lyroi 1 a-lcijonu or gaicral cnLirgci»«’t 
of the diyrot I anJ ext, htiLil ims urtully 
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accompan> the heart s)mptoms Tlie 
pulse js rapid and wiry, the sjstolic 
pressure is ele\ated and tlie diastolic 
pressure is lowered so that the pulse 
pressure is fairlj high In the absence 
of arrhythmias, the electrocardiogram 
usually shows a prominent P wave 
\Vlien thyrotoxicosis is not controlled, 
heart failure will occur during a thyroid 
cnsis After th> roidectomy or during a 
remission, the heart action may return 
to normal unless se\ ere myocardial dam- 
age had developed prior to successful 
treatment 

Hypothyroidtsm A slow, sluggish 
heart action often accompanied b> hyper- 
tension IS found m mjxedema There is 
definite evidence of injocardnl weak- 
ness The heart is pear-shaped due to 
dilatation and myxedematous infiltraiion 
of the musculature of both venlricles 
An apical systolic murmur may occur 
as the result of dilatation of the mitral 
onfice The electrocardiogram usually 
shows low amplitudes of all waves The 
T wave is either absent or inverted m 
all leads The administration of sufh 
cient thyroid to overcome the myxedema 
causes a return of the T wave to its 
normal position on the electrocardiogram 

Angina Pectoris (Breast Pam) 
This term is applied to a symptom com 
plex characterized by a sensation of pain 
and constriction in the chest There are 
two types of angina pectons 

I Angina pectoris associated with or 
game cardiovascular disease (True An 
gina) 

II Angina pectoris independent of 
organic cardiovascular disease (Func 
tional Angina) 

True Angina Pectoris Angina pec 
tons associated with organic cardiovas 
cular disease is commoner than func 
tional angina 


Etiology: The actual reason for such 
pain is attnbuted to cardiac ischemia 
This may be brought about by any con- 
dition that interferes witli supplying an 
adequate amount of oxygenated blood 
to the myocardium for proper function 
This may be due to Coronary made- 
quac> resulting from coronary sclerosis , 
partial blocking of tlie mouths of the 
coronaries, coronary spasm, coronary 
einboh, and coronary occlusion Aortic 
disease, such as syphilitic aortitis, aneu- 
rysm of the aorta, aortic regurgitation, 
arteriosclerosis, syphilis, endarteritis ob- 
literans, hypertensive arteriosclerosis, 
certain congenital heart lesions, pcncar- 
ditis severe anemia, and gastrointestinal 
disease cholecystitis and pancreatitis 
may, at times, cause an attack of angina 
pectoris or may simulate it In tlie pres- 
ence of any of these conditions accelera- 
tion of the heart’s action causes pam 
Pam of angina pectons is brought on 
by (o) Physical exertion, climbing, 
walking stairs, walking uphill against 
the wind, m the cold, after a full meal, 
or just walking, or any other physical 
effort, (fr) emotional excitement, such 
as anger, hilanty, anxiety, worry or 
brooding, (c) exposure to cold, taking a 
cold bath or washing the face with cold 
water, (d) digestive disturbance such as 
overeating, gastric and intestinal hyper- 
distention, and constipation, particularly 
when straining at stool, (e) ovenndul- 
gence in tobacco and venery Attacks of 
angina pectons may develop during local 
infections or may follow various infec 
tious diseases such as bactenal endocar 
ditJS influenza, pneumonia, typhoid fever 
and also chronic rheumatism and gout 
Occasionally no definite cause is dis- 
coverable 

Symptoms The characteristic symp- 
toms of an attack are (I) Sudden on- 
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set, (2) pain, (3) sense of constriction 
in the chest, (4) pallor, (S) sweating, 
(6) anxiety, (7) changes in pulse and 
arterial tension , (8) electrocardiographic 
changes, and (9) post paroxysmal 
changes 

(1) Onset of the Attack The pa- 
roxysm comes on suddenly, usually dur- 
ing physical or mental exertion or after 
a full meal Occasionally it comes on 
during steep 

(2) Pam The pain is variable in its 
intensity It may be only a sense of 
uniuisiness or discomfort in the sternal 
region, or there may be a sense of retro- 
sternal or epigastric fullness suggesting 
indigestion This may be accompanied by 
a sense of heaviness in the left biceps 
Typical paroxysms are ushered m with 
acute agonizing pam in the upper sternal 
region associated with a sense of visc- 
hke constriction Occasionally the pain 
may be in the lower sternal region, the 
epigastrium or the umbilical region over 
the site of the aorta (abdominal angina) 
The severe pain may be referred to the 
left shoulder, arm and hand or upwards 
to the neck as far as the angle of the 
jaw, or ,l may be referred to the nght 
upper extremity, or to both shoulders 
or posteriorly to the inlerscapular region 
Occasionally the pam may be nuns 
m.tled to die lower extremities At limes 
the pain first begins m the left shoulder 
and arm and then travels to the nte 
cordium The attack of pam ma, Ust 
tor sereral moments or set era! minutes 

hen the attacks come on during exer- 
lon or excitement rest, relaxation and 
nitrites will stop the pam When the 
pam occurs during sleep sitting up or 
s anding up out of bed will often reheve 

lictes the encroachment of the tortuous 

aorta upon the mouths of the coro^rS 


Occasionally an attack of angina is ush 
ered in without pam (angina sina do- 
lota) Tlie symptoms are great anxiety ‘ 
of impending death, clammy sweat, d)sp 
nea, nausea, and rapid pulse 

(3) A Sense of Conslriction »» 
Chest This usually accompanies the pam 
and IS referred to the arm This constric 
tton causes anxiety and fear, so that the 
patient is afraid to move or even to 
breathe During the first few moments 
of a severe paroxysm of viselike pam 
the patient may be afraid he is going to 
die and if the pam persists in its sevent) 
for several minutes longer he is afraid 
that he may not die In other instances 
the sense of constriction is mild or mote 
like distention than constnction 

(4 and 5) Pallor and Szveats Purmg 
a severe attack the patient s face assumes 
an ashen gn> pallor and he may sweat 
profusely The skin is cold and clammy 

(6) Anxiety The anxiety is propor 
tionate to the pam to the length of time 
It lasts, and the nervous make up of 
mdividui! While the patient is always 
uneasy and vvorned during the mildest 
attacks, he becomes apprehensive p^o 
icky and terror stricken during severe 
attacks In the intervals between attacks 
there is always anxiety and fear of the 
possibility of an oncoming attack 

(7) Changes in Pulse and Artcrio 
Tension In most instances of angina 
pectoris the pulse is full, it may 
somewhat rapid or slow, but, as a rule, 
it IS not altered m rate or rhytlmi The 
blood pressure is generally elevated from 
20 to 30 mm during an attack an 
comes down to normal soon after the 
attack IS over 

(S) ricclrocardiogram This may ^ 
normal When the coronaries are affected 
there may be inversion of the T wave m 
leads I and II or evidence of auriculo* 
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ventricular or mlraventricular block Tlie 
changes niay be brought out several 
minutes after exercise 

(9) Poslparoxysutal Periods These 
maj not sliow any evidence of change, 
other than tlie condition present before 
the attacks were initiated 
Prognosis: Because sudden death 
may occur during an attack of angina 
pectoris, and because angina pectoris 
niaj be ilue to coronar> occlusion, the 
prognosis is doubtful and depends upon 
Its etiology Patients with angina pcc 
tons niaj live for manj 3 ears and the 
attacks may often be controlled by rest 
and appropriate treatment Angina pcc 
tons does not occur in the presence of 
auncukr fibrillation or other signs of 
ni3ocardial failure 

Functional Angina Pectoris This 
term ma3 be applied to chest pain of 
the angina pectoris type occurnng in 
persons who have no evidence of cardio 
vascular disease The term functional is 
obviously arbitrarj, because organic dis 
ease ma) at times be masked and there 
fore be considered as functional Tunc 
tional angina pectoris is found among 
neurotic individuals particularly if the3 
come vn contact with a case of angina 
pectoris , It IS also found m neuroarcula 
tory asthenia m those leading seden 
tary lives who expose themselves to 
sudden and severe strain and in those 
having digestive disturbances 

Coronary Occlusion Occlusion of 
one or more branches of the coronary 
arteries will cause sudden severe pain 
m the precordium The retrosternal pain 
may come on suddenly and reach its 
height m a few minutes or it may con 
tinue as a moderate sense of oppression 
with increasing seventy over a period 
of several hours or da3s when it finan3 
reaches its severe stage. The pam is more 


often felt over the lower portion of the 
sternum and in the epigastrium The 
pain may come on while at rest, after a 
meal, during severe emotional or physi- 
cal strain, or it may awaken the patient 
from slcq? The pain is sev ere and agon 
izmg and may be referred to both arms, 
to the inlcrscapular regions or to the 



Fig 17 — Acute coronary occlusion posterior 
type. (Couitesy Dr H K. Mohler ) 


neck In its seventy it resembles that 
of angina pectoris or it may be cither 
more or less severe than in angina pec 
tons The pain is always accompanied 
by severe shock When a large brancli 
IS affected death may occur instantane 
0USI3 Dunng the attack the pulse rate 
IS moderately rapid about 100 per min 
ute The heart sounds are of poor mus 
cle quality , there may be a gallop rhythm 
or a faint S3 stohe apical murmur Within 
several hours after the onset of pam the 
blood pressure usually falls to a very low 
level If tlie patient survives 24 hours 
a friction rub due to the m3ocardial m 
Caret develops over the body of the heart 
The temperature rises to from 99 to 101 , 
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a mild lcuUc>tosis increased sedimenla 
tion rate and occasionally mild cerebral 
symptoms develop 

Electrocardiographic Changes Fo! 
lowing Coronary Occlusion Electro 
cardiographic changes often do not occur 
until 12 to 48 hours or later alter the 
first appearance of coronaiy symptoms 
When a large portion of the myocardium 
IS badly damaged electrocardiographic 
changes occur early and remain tor a 
long time after clinical recoveiy has 
taken place Occasionally definite elec 
trocardiographic changes may be ah 
sent though all the clinical manilesta 
tions of coronary occlusion are unmistak 
ably present 

M>ocarclial infarctions generally as 
8ume characteristic patterns dependent 
upon where the infarct occurs 
Antenor Oeeluston Lead I High 
ST take off flattening or inversion of 
T wave 

Lead II The T ivave may occasionally 
be flattened or inverted or there may 
not be any change The descending limb 
of the R wave may show splintering 
Lead III Depression of S T mtenal 

Lead IV The R wave IS absent the 

8 1 take off IS elevated The T wave 
IS niverted Q1 or Q4 may be present 
Posimor Occlusion Lead I Denres 
Sion of S T interval 

ib^'* “ ^‘efienmg or inversion of 
the T wave Prominent Q wave 
Lead III High take-off of S T and 

pr«»r ® 

Lead I V No change generally In 
sev ere infarctions T4 may be inverted 
fferiiiiir Anterior Occlusion The S T 

iTanrr " ■" 

lea 1 II and is inverted in lead IV 


Posterior Occlusion The S T take-off 
IS depressed m lead I and high m lead 
HI The T wave is flattened or imertccl 
HI lead II and lead III, the Q wave is 



Fg 18 — Antcr or oedus on 
(Courtesy Dr H K. ifohler) 


usually prominent in leads II and HI 
»n lead IV the T wave shows little 
from normal or may be higher 
Inverted T4 s seen m severe occlusion- 
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It IS to be bonie m mtnd that tlie 
characteristics attributed to coronary 
tlirombosis are caused by the injured 
mjocardiuin resulting from the occlu- 
sion and not from intrinsic disease of 
the vessels Therefore tracings similar 
to Uiat obtained in anterior or postenor 



Fig: 18A— Antenor occlusion Same patient as 
m Fig 18 SIX months later 
(Courtesy Dr H K Mohicr) 


coronary occlusion may be obtained in 
other conditions that cause injury of 
that part of the heart muscle which is 
affected by coronary thrombosis On 
the other hand, if a coronary branch 


supplying any of the silent areas of the 
myocardium becomes thrombosed, char- 
actcnstic signs will be absent There- 
for^ if a patient has most of the clinical 
signs of coronary occlusion and fails to 
show any characteristic electrocardio- 
graphic tracings, he should nonetheless 
be treated for coronary occlusion Typ 
ical signs of coronary occlusion do not 
generally develop before my ocardial 
damage lias been established, that is, 
24 to 48 hours or longer after the occlu- 
sion has occurred When cardiographic 
tracings arc characteristic of recent oc- 
clusion, traces of occlusion remain for 
months or years after apparent recovery 
Prognosis: The patient may die dur- 
ing the first attack, or he may live for 
several days and die of ventricular flut- 
ter, from embolism or myocardial fail 
urc If he survives the first two weeks 
he may recover, but must remain in bed 
for SIX weeks or longer Subsequent 
fatal attacks may occur 
G>ronary occlusion may have to be 
differentiated from acute pancreatitis, 
perforating peptic ulcer, gallstone or 
kidney colic, and acute peritonitis of the 
lesser omentum 


Differential Table of Coronary Occlusion and Angina Pectoris 

Coronary Occlusion „ , . Angina Pectoris 

During Attack 


Pam sudden felt in lower sternum or epi 
gastriuni 

Pam often when at rest. 

Shock. 

Pulse feeble, rapid 

Blood pressure falls rapidly 

Pam requires large doses of an opiate, not 
stopped by nitrites 

Duration of pain usually prolonged may 
last hours or days 

Heart sounds feeble may base gallop rhythm 
or murmur 

D>spnea and cyanosis 


Pam sudden felt more often in upper sternal 
region 

Pam more often during effort. 

Exatement and fear no signs of shock. 

Pulse full 

Blood pressure is sustained 

Pam often stopped by nitntes (nitrogI>cenn 
under tongue or inhalation of amyl mtnte) 

Duration comparatively short, may last sev 
enil minutes to half an hour 

Heart sounds not altered, may be strong 

No dyspnea or cjanosis 



500 


Medical Diagnosis 


CoRONARv Occlusion 

After Paroxysm i 

Shock 

Low blood pressure 

Poor heart sounds 
Pericardial friction rub 
Leukocytosis 
Subfebnle temperature 
Increased sedimentation rate 
Definite electrocardiographic changes 

Other Conditions Simulating Heart 
Pam ■ Substeriial or epigastric pain may 
develop after a heavy or indigestible 
meal, from insulin hypoglycemia, from 
iniection of large doses of epinephrine, 
and m the presence of pericardial 
adhesions, large pericardial effusions 


Angina Pzctobis 
Pam Has Stopped 
Xo shock as a rule 

Blood pressure may be high or unaltered 
from the usual 

Heart sounds may be full and strong 
No pericardial friction 
No leukocjtosis 
Normal temperature 
Normal sedimentation rate 
Electrocardiographic findings may be nonnal 

mediastinal tumors, plastic pleurisy 
pneumothorax, emphysema, pulmonary 
fibrosis, mediastinitis, mediastinal ur 
ticaria, intercostal neuralgia, aortitis 
aortic aneurysm, and -various heart 
lesions associated wiUt heart failure, pan 
crealiiis, cholelithiasis and peptic ulcer 


Congeiiiial Heart DUease 

rare but is nonTthelew^? relatively with fusion of the chest wall and of the 
tance When diairnn? A •"’Por abdomen, tJie heart may lie in the neck 

^.dance of ,he mdiv, dual may p^g' ^t'uy 

life In many instances when the patient ^ 

IS an adolescent or an adult, and the Anomalies of Structure 

the'^contemS'^l ^®^‘able, some of The commoner structural defects m 

r^rSerLltd ^ 

acquired murmurs mterauncular or interventric- 

ular septa, defects m the pulmonic valve, 


Anomahe. of Po.ilioii 
f^«rocard,a, transposilion of il„ 

tot the apical ,mp„,,e „ n,. g,„ 

interspace, 7 to 9 cm to the right of ih 
stcniun, may occur alone or ,n conjimc 
hon iiith situs miersus of the alxloniina 
viKem Dextrocardia should be differ 
cntialed from lesions m the left side o 
the chest iihicli push the heart to th, 
right or from lesions in the nglit ches: 
which puU the heart to the ncht 
Ectopia Cord, a; Other anomalies o 
position are ectopia cordis assocuted 


retention of the ductus arteriosus coarc 
tation of the aorta, and coneemtal heart 
block 

Congenital heart defects interfere with 
the normal circulation of the hlooi 
through the heart, the great vessels or 
botli, thereby deflecting the arterial blood 
into the venous channels or the venous 
blood into the arterial channels When 
an opening occurs in the interventricular 
septum some leakage through that open 
mg from one cliamber into the other is 
to be expected The direction of tlie 
flow will depend upon tlie preponderance 

of pressure m one chamber over the 
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other Dr. Maud Abbott called attention 
to the following When the pressure is 
greatest m the left \entnclc, the blood 
will flow from the left ventricle, into the 
right ventricle (“arterial venous shunt”), 
causing no ejanosis If, however, the 
pressure is greatest in the right \ entricle, 
the blood will flow from the right ven- 


2 By direct admixture within the 
chamber which may occur because of 
complete absence of the cardiac or arte- 
rial septum 

3 In dextroposition of the aorta, 
when the mouth of the aorta overrides 
the nglit ventricle, venous blood passing 
directly from the right ventricle into the 



Fig 19 — Congenital heart disease — pulmonary stenosis — patent foramen ovale. 
(Philadelphia General Hospital ) 


tricle into the left ventricle (“venous 
arterxi} s!N$V!i") 3 :k} esase 

Congenital heart affections may there- 
fore be divided into I Cyanotic group 
(venous arterial shunt) II Noni^a 
notic group (arterial venous shunt) 
Cyanotic Group (venous arterial 
shunt) Such a disturbance of the cir- 
culation may occur in several ways 
1 By direct nght-to left shunt 
through a ventricular septal defect, when 
the pressure is high m the right ventricle, 
as IS the case in an associated pulmonary 
stenosis 


systemic aorta Under such circum- 
jiavosf, iJ.vcandi'it'OKS are preseat !er 
development of i true congenital cyanosis 
Pulmonary Stenosis: This is prob 
ably the commonest of all cardiac defects 
It »s usually associated with a defect of 
the ventricular septum 

Longer life is compatible with pulmo- 
nary stenosis than with any other con- 
genital heart lesion The chief symptoms 
are a palpable systolic thrill and a sys- 
tolic murmur Iieard in the pulmonic area, 
accompanied by a weakened or absent 
second sound, often the first sound is 
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indistinct If the stenosis is marked and 
IS accompanied by a defect of the sep 
turn the blood will flow from the right 
to the left \entncle, and then into the 
aorta (venous arterial shunt) so that 
the murmur will be transmitted to the 
aorta and to the carotids When the 
ductus arteriosus has remained open the 
coexistence of pulmonary stenosis may 



result in accentuation of the second pul 
iiionic sound while tlic purring murmur 
IraiiMniltcd to the carotids which is 
cliaractenstic of the patait ductus will 
also be audible 

Snnih states tliat 69 per cent of the 
lesions which maj occur on the right 
side of the heart arc due to pulmonary 
slaiosis resulting from endocarditis dur 
mg intrauterine life. Tlie harsh basal 
systolic murmur transmitted to the clav 
iclc, the increase of the cardiac dullness 
to tlic right the pronounced congenital 
cyaiio»is clubbing of the fingers, polycy 
tlicmu and sj Itni megah make die dt^ 
nosis fairly easy 


Prognosis Such patients usually die 
in childhood, but many reach early adult 
hfe and die not of cardiac lesion but of 
pulmonary tuberculosis Another not 
infrequent termination is from bactenal 
endocarditis developing at the seat of 
the defect 

Noncyanotic Group (artenal venous 
shunt) This group consists of the fol 
lowing mam defects (1) Patent ductus 
arteriosus (2) patent foramen ov'ale 

(3) defect of the ventricular septum 

(4) aortic stenosis (5) coarctation of 
the aorta 

The first tliree defects are closely re 
laied anatomically m tliat they represent 
circumscribed openings between the 
right ind left sides of the heart (consid 
ermg the aorta and pulmonary artery as 
continuations of the left and right \cntn 
cles) Under such circumstances the 
passage of blood is from tlie left side to 

the right i c artenal into venous blood 

thereby exerting strain upon the nght 
heart but giving no cause for cyanosis 
the artenal blood oxygenation being nor 

mal However an important feature of 

this condition is that a change of pressure 
m the lungs may convert the arterial 
venous shunt into a venous arterial one 
wuli the production of transient or ter 
minal cyanosis 

The presence of striking physical sign* 
and the absence of symptoms are the 
cliaractenstic features of this group 

Physical Signs Tiiere is a peculiar 
Iiarsh murmur of unusual rhythm and 
intensity, often accompanied by a thnll 
situated to the left of the sternum m the 
first or second interspace or over the 
middle of the prccordmm and m many 
instances associated wiUi evidences of 
dilatation of the pulmonary artery 
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Dilatation of the pulmonary artery j> 
to be considered as a functional conse- 
quence of the increased pressure pro 
duced by the connection between it and 
the aorta or bet\scen the right and left 
clianibers of the heart Such dilatation 
niay be determined by phj sical signs and 
x-ray examination Pt rcusston will > icld 
a ribbon shaped area of dullness m the 



first and second interspaces to the left 
of the sternum, Gerhardt’s area of dull- 
ness Aiiscidtation will reveal an acceii 
tuation of the pulmonary second sound, 
and the fluoroscopic and x ray findings 
will show a marked bulging of the pul 
monary arc The electrocardiogram is 
not apt to be helpful in the diagnosis of 
these defects unless unusual strain on 
the right side of the heart lias caused a 
preponderating hypertrophy of that side. 
Lewis has stated that in unconipheated 
patenc} of the ductus arteriosus the 
curves should be normal Elsewhere he 
has mentioned exaggerated amplitude in 
several leads of the electrocardiogram as 
an important sign in congenital heart 
disease 

The diagnosis ol a congenital defect 
of the heart with arterial venous sliunt 


may be based upon the following points 
(a) A young patient with (b) no history 
of rheumatic fever or other illness com- 
monly causing endocarditis , (c) absent 
or slight heart symptoms, (d) marked 
and peculiar munnurs and perliaps a 
thnll m the upper left prccordium, and 
(e) good cardiac functional capacity 

1 Patent Ductus Arteriosus (Bo- 
talli) In the fetus a connection exists 
between the pulmonary artery and the 
aorta which carries practically all the 
blood entering the pulmonary artery into 
the general circulation (Fig 21) Un 
der nonnal circumstances this tube be- 
comes closed off m the transition from 
fetal to extrautcrine existence and under 
goes atrophy If it persists as a com- 
munication, It constitutes a real danger, 
both from tlie standpoint of strain upon 
the heart and because of the liability of 
the edges and the walls of the patent 
duct to bacterial invasion 

Symptoms Patent ductus arteriosus 
like the oUier defects of the noncyanotic 
group, IS usually symptomless, particu 
larly in early life, and is recognized by 
its distinctive physical signs Frequently 
it is associated with other defects, and 
then, of course the pliysical signs are 
modified While the clinical picture is 
definite m adults, it is not so in infants, 
and there is often difficulty in distin- 
guishing patent ductus arteriosus from 
other defects of the group Aneurysm 
of die first portion of the aorta at the 
sinus of Valsalva, rupturing into the 
pulmonary artery, may simulate patent 
ductus 

Adults with patent ductus arteriosus 
are usually anemic As a rule, cyanosis 
is entirely absent, as is clubbing of the 
fingers and toes If present, cyanosis 
IS either very slight or transitory, ap 
peanng only on exertion, or like the 
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form prcMOusIy mentioned may be ter the pulmonar) artery is tiie rule and 
mmal (cjanosis tardne) this gives the signs already enumerated 

Characteristic Physical Signs Ape- — Gerhardt s dullness and under the 
cuhar rough murmur systolic in time fluoroscope a prominent actively pul 
or continuous (machinery murmur) with sating pulmonary arc Increased vas 
maximum intensity in the pulmonary cular hilum shadows also speak for pul 
area or just beneath the left clavicle monary dilatation Laboratory aids other 

IS the most important physical sign than the x rajs are of little value in tie 

This mumiur is transmitted upward to diagnosis of this defect 



Fig 22 — Vncuo^m of the $ nus ot Valsalva. 


ward the left divide, and dqicnding 
ui>oii Its luudti(.»s jm> lie heard over 
the whole precordunu and in the liack 
\cconijwnjing tlic iminmir maj be i 
thnll of the same tunc i » either sjs 
t>hc or tontimioii^ The putmonarj 
second «;oiinil is usinllv iccciitnatcd 
an 1 tins is totiMdcrwI an important 
point m d tTcraitnting iwum ductus ar 
tcriosus from j nhnoinfv stenosis m 
whidi the julniniar) stojuJ sound u. 
often wrak or man 1,1 k Udatation of 


Occasionally there is panl) sis of lh« 
left vocal cord due to pressure on 
left recurrent larjngcal nerve This 
al o oh&encd m assoaation witli mitr^ 
Stenosis in which it has been nscril'*^ 
to the direct pressure of the dilated p»d 
nionarj arterj 

IVitint ductus arteriosus is fre«iueiitlj 
the site of a Ixicterial endocarditis Tl c 
vttctations (xtur on tlic ptilmonarj 
of the coimnuiiiGition and maj exteni 
down the I nlnionary arterj and involve 
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the pulmonary cusps The occurrence 
of such a lesion js a dangerous coni 
plication, for the \egctattons arc castl} 
broken off, to be earned into the lung 
there to produce a suppuratn e broncho 
pneumonia 

Susceptibihlj to infection constitutes 
the great danger of this lesion and is 
an important reason for carlj rccogni 
tion and prophylactic care 

Maud Abbott has sho\sn that out of 
67 cases of patent ductus arteriosus 15 
or 22 per cent, showed a liactcnal lesion 
While bacterial endocarditis is usualK 
responsible for the fatal ternunation 
increased strain upon the heart may lead 
to failing compensation or to a sudden 
paroxjsm, such as a suffocati\e attack, 
which may be responsible for death 
2 Patent Foramen Ovale Tins 
defect, which is the commonest of tins 
group, IS perliaps tlie least often recog 
nized during life, due both to tlic fact 
that It IS often latent and likewise be 
cause ph>sical signs, when tlie> do exist 
are not generally correctly interpreted 
Syuptoms Indniduals who ha\e n 
patent foramen ovale are usuall> of 
slight build, often of infantile deielop 
nient Althougli frail and delicate, tlie> 
are usuall) hamiomousl) proportioned 
but they may haae an associated spinal 
cuiwature. A very important point, pos 
better mentioned i»nh tfie x rar 
findings, IS hjpoplasia of the aorta niis 
was noted many jears ago by Maud 
Abbott and has been separately de- 
scribed b) French and Gennan observers 
It IS a definite part of the clinical pic 
ture of patent foramen ovale The niur 
mur of patent foramen o\ale has been 
described as inconstant and \ariable It 
maj come and go and lary as to time 
although it IS usually s>stolic A thrill 
IS not often associated Frequently the 


pulmonary artery is dilated, giving the 
signs already mentioned In addition, 
tlie roentgen rays may show the narrow 
aorta and a general enlargement of tlie 
heart, especially of the right \entncle 

Tlie first symptoms of patent foramen 
o\aIc may develop after some condition 
which raises the pressure m Uie piilmon 
ary ciraiit and conv erts an arterial ven 
ous into a venous arterial shunt, with 
an attending cyanosis This may be 
transient and disappear when the cause 
of the heightened tension is removed 
or may occur as a suddenly developed 
deep cyanosis m the course of cardiac 
failure or marked pulmonary disease 
such as pneumonia, when it constitutes 
an important evidence of the presence of 
this defect In the latter event it is apt 
to persist as a terminal cyanosis Patent 
foramen ovale, unlike patent ductus ar- 
teriosus, IS not subject to bacterial in- 
vasion, and from the standpoint of m 
fcction can be disregarded A very 
curious and dangerous phenomenon has 
been described with patent foramen 
ovale, that is, a paradoxic anboUts, 
perhaps arising at some distant point, 
passes through the foramen and enters 
the general circulation 

A number of cases have been men 
tioned m the literature m which defect* 
of the auricular septum hav e been asso- 
ciated nitJl idiocy ^iorse in a study of 
100 cases of congenitvl heart disease 
from his private practice noted mental 
deficiency in more than 10 per cent of 
Ills cases 

3 Ventricular Septal Defects 
(ISdaladie d Roger) Ventricular septal 
defects are frequently associated with 
other anomalies, and rarely do they 
occur alone They are located, most 
commonly, directly beneath the aortic 
cusyis and just anterior to the unde 
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fended space The communication per 
mits a shunt of blood from the left 
ventricle to the right \\hidi has been 


of defect in many instances m ght be 
disregarded as it interferes in no way 
with perfect cardiac function and is ccn 





e%idci>cril bj a jaich o{ fl 
col «t, rt, , f ^c;,rtations on U 
wall «r tic nj.lt ^cntncle. 
Irotn the *tat>ij|»ii t of stra n 


rosis or a 
c oi>poMte 
Hohoct 
d »* type 


Msttm tt.tj, a healtlu life The 

»M*ortance of defects of tic icntrcubr 
*n turn 15 not tl e stra n uiwn tl c I cart 
“ 't 15 m aioiiwUs of tic nurcular 
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septimi, but the possibility of the de- 
\clopment of \egctative endocarditis 
about the edges of the defect 
Syiiiptoiiis These defects, probably 
tuore tliaii any oiltcr ui tlie uoncyanotic 
group, are s) mptomless , indeed, the 
French (Laubry and Pezzi) have applied 
to them tlie term "functional silence 


thus being of little functional mipor 
tance, may gi\ e rise to the loudest mur 
murs The pulmonary second sound is 
presait, but not accentuated as a rule 
Occasstoiially an mter\ entncular sep 
taf defect is associated uith three other 
defects The quartet it. know n as Tctral 
ogy oj r allot The lesions are Pul 



Fig 2-4 — Gingenital heart lesions (Patent foramen ovale ) 


Tliey are recognized by their distinc 
live physical signs A harsh, even niur 
mur filling the entire systole, accom 
paijied by thrill in about half the cases 
situated over the middle of the sternum 
or m the third or fourth interspace to 
the left of the sternal border, is the most 
frequent and quite often the only evi 
deuce of this defect A valuable lesson 
to be learned is that defects causing 
little or no strain upon the heart and 


iMORary stenosis interventricular septal 
depeet right ventricular enlargement, 
and dextroposition of the aorta These 
lesions cause cyanosis 

Prognosis In the arterial venous or 
noncyanotic group those cases with dis 
tinctive physical signs but excellent 
functional capacity as already stated, the 
chances are good for a long and healthy 
life Two dangers exist infection and 
stram Death may occur from bacterial 
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cniocarditis from a fatal embolus or 
frrm tlie toxemia and exIiau<;Hon pro- 
duced b) the infection 
4 Aortic Stenosis (congenital) 
This in general is not compatible with 
long life but where stenosis of the 
isthmus exists tile coiKinction licmg 


SIS there IS no diminution o: tlie pJ 
moijic second sound 

The pro jnosis vanes with the degree 
of cardiac niipainncnt and intcrcurrcrt 
disease 

a Coarctation of theAortafSteDO- 
Sts of the Aortic Isthmus) Twotj-po 
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part lying be«een the origin oi tlie sub The physical examination may repeal 
clavian artery and the ductus arteriosus the following pathognomic signs (1) 
IS narrowed It is often associated with The blood pressure is increased m the 
patent ductus arteriosus Because of the upper extremities and greatly diminished 
constriction in the aorta the b ood is m tlic lower extremities This condition 



Fig 26— Coarctation of the aorta 


earned to the lower extremities by a is the re\erse of aortic regurgitation 
collateral circulation formed by the mam where the blood pressure m the lower 
mary scapular intercostal and deep extremities is \ery much higher than in 
epigastric arteries This condition is the upper extremities (To test the blood 
generally asymptomatic unless associated pressure m the lower extremities the 
With otlier cardiac defects cuff is adjusted around the thigh and the 
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stethoscope is applied to the popliteal 
space ) (2) There are dilated and pulsat 
ing intercostal vessels often assoaated 
with erosion of the lower borders of the 
ribs also dilatation and pulsation of the 
internal nnnimary scapular and epigas 
trie arteries (3) A systolic mtinnur 
may be heard over the precordiuin the 
interscapular region and over most of 
the dilated arteries that form the col 

Functional Abnorinalilies 

The disturbances of rhythm may be 
loosely classified under three subdivi 
sions 

I Rapid rate with regular rhythm 

II Slow rate with regular rhythm 

III Irregular rhythm (with rapid or 
with slow rates) 

I Rapid Rate with Regular 
Rhythm (Tachycardia) The vagus 
and sympathetics while not concerned 
with initiating the cardiac impulse liave 
nevertheless a decided infiuence upon the 
heart rate The vagus slows it and the 
sympathetics accelerate it When the 
vagus 1 $ stimulated or irritated by j res 
sure over the carotids or over the e>e 
balls or at any other point or is acted 
upon by physostigma (eserm) or by 
acetyl cholin (mecholyl) the heart rate 
becomes slower Also when the sym 
pathetics become paraljzed the vagus 
reniams unopposed and the heart rate 
slows down On the other lund when 
the vagus is paralyzed by atropine by 
intracranial or by intrathoracic pressure 
the heart rate is accelerated because the 
sj mpathetics are unopposed so also 
when the s> mpathetics are stimulated by 
drugs toxins or m anj other manner 
the heart rate becomes rapid In boUi 
vagus retardation or stimulation and m 
sympathetic stimulation or retardation 


lateral circulation (4) Cardiac inper 
trophy occurs early (5) The x rays 
will reveal a decrease in the size of the 
aortic knob, or an absence of the knob 
dilatation of tlie ascending aorta en 
largemeiit of the left* ventricle and 
notching or irregularities of the lower 
borders of the ribs 

Tor other anomalies of the aorta 

Sli p 526 

(Disturljaiiccsi of Rhythm) 

while the heart rate may become accel 
crated (tachycardia) or retarded (brady 
cardia) so long as the cardiac impulse 
originates in tlie smoaiincular node a 
regular rhythm is maintained that is 
the spacing between beats are of 
length ail being shorter than normal in 
tachycardia and longer than normal in 
bradycardia The electrocardiographic 
tracings will show the normal sequences 
of the P R T waves 
Simple Tachycardia or Sinus Ta 
chycardia Tins may occur in cardio 
vascular affections m functional disturb 
ances m the various neuroses rcflexly 
from other organs and in fevers 
An increase m the cardiac rate ma) 
be nature s method of supply mg an ade 
quate amount of blood per unit of time 
In such cases either the heart is mca 
pable of delivering the required quantit' 
of blood in a given time or the blood 
vessels are incapable of carrying tl e 
volume of blood delivered by the normal 
heart beating at a normal rhythm If 
either case smaller quantities of blood 
are delivered at a faster rate W hile tl'c 
heart beats faster the circulation m gen 
eral may not be disturbed 
Tachycardia may also occur because 
of disease of the myocardium resulting 
from rheumatic affections syphilis thy 



Fis n — Nomal and abnonnal et^rocartliograns. 

(7 MMcMlla itS) Philaddpfaia Hosp Ul ) 

I Normal heart rhythm 4 Complete left branch bundle block 

Lelt t tr cular preponderance and n and aur cular fibr llahon. 

verted T \ a c. s Part a) lelt branch bundle block. 

3 R Sht ven\ncu\ar preponderance 6 Aw cular extra» stole 

7 Auncular pariMtysinal lacl^card a 




«lMrocrd.o|!„„, 

8 AVrlythm. 

9 Vcntf ojlar extrasysfole. of aur cular fibr Hat on 

10 An isolatM V r c j i. P probably better class fied 

n '* ^>«8 nn ng of ,, ^ as impure flutter 

paroxysmal \entrcular tachjearda Two examples of A Vheartblock first 

11 Two examples of aur cular flutter show rg prolonged P R nter 

sals second complete A V block. 



Diseases of the Heart 


513 


rotoxvcoais, etc , where the rapid rate 
IS an cxprcsbion of weakness and in 
competence \Vlien tachycardia results 
from cardiac mconipctency , it is usually 
associated with signs of heart failure 
Tachycardia may be considered as a 
functional disturbance of the cardiac 
impuke when it occurs for short periods 
at intervals, and when it is not asso- 
ciated with heart damage, vascular dis 
ease, kidney affections or any other 
definite pathologic condition, and when 
there is no alteration in the blood pres 
sure This condition is often found in 
fatigue, after overindulgence in tobacco, 
alcohol or other drugs, m anxiety dur- 
ing strenuous exercise, and m emotional 
ism Then too, m gastrointestinal dis- 
turbances, hemorrhage, shock, toxemia, 
pulmonary disease, and abdominal dis- 
tention, the heart rate, ev en in the pres 
ence of an otherwise normal cardtovas 
cular system, may be redexly increased 
Tachycardia of sinus origin presents 
a regular rhytiim witli a rapid rate Tlie 
rate can be increased by exertion or stim 
ulation and may be slowed down by 
digitalis or by other appropriate treat- 
ment In the treatment of tachycardia 
It IS important to determine the etiology 
A rapid, empty pulse, as found m shock 
or after hemorrhage, should not be 
treated wifn digita'tis or wifn ofner drugs 
that may have a tendency to slow the 
heart In these conditions the rapid rate 
is a compensatory measure as an attempt 
to equalize the circulation To slow the 
heart by drugs, if such were possible, 
would court disaster 

In fevers, the rapid heart rate is due 
to several factors, such as increased 
metabolic activity, the absorption of 
toxins, or a direct irritation of the car- 
diac mechanism, and to myocarditis A 
preexisting myocarditis, or an acute myo- 


carditis developing during fever, will 
increase tlie licart rate beyond the usual 
acceleration 

In hemorrhage, the normal rate may 
be restored by replacing the blood loss, 
that IS, by vcnoclysts, hypodemioclysis, 
or by blood transfusion 

In shock, as well as in myocardial 
failure, where the blood pressure is 
greatly reduced and where the super- 
ficial vessels are nearly empty because 
of the blood having been driven into the 
vascular beds, an attempt to reduce the 
heart rate is dangerous In such cases, 
the heart is to be stimulated by caiTem 
sodium benzoate, whisky and strychnia 
Digitalis or strophanthm should not be 
used The patient should be placed m a 
comfortable position, surrounded by hot 
water bottles and covered by blankets 
If the patient is unable to drmk, hot 
coffee may be given by rectum Aromatic 
spints of ammonia may be used as a 
temporary measure 

Tachycardia resulting from cardiac 
failure associated with venous distention 
requires free bleeding and the use of 
digitalis If associated with edema and 
cyanosis, large doses of digitalis and 
such measures as will lessen the edema 
and restore the failing heart are indi- 
cated 

The treatment ol tachycardia resulting 
from functional disturbances, the vanous 
neuroses, as well as the tachycardia of 
reflex origin and of fevers should be di 
reeled entirely to the underlying causes 
When these are removed, the heart rate 
will return to normal Since the tachy- 
cardia IS only a symptom of an underly- 
11^ condition, specific cardiac remedies 
are entirdy ineffective. 

Cardiac palpitation is also a subjective 
symptom m vanous types of neuroses 
and psychoses Occasionally the patient 
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complains of palpitation while the heart 
rate is slow, but the force of the beat is 
increased, and at times palpitation is 
associated with precordial pain and pres- 
sure In neurocirculatory asthenia, the 
heart rate ma> be rapid or it may be 
come rapid as the result of emotional 
upset or moderate physical effort 

On the electrocardiogram, tachycardia 
IS noted as rapid, regularly spaced, reg 
ularly recurring PRT waves m all 
leads 

paroxysmal Tachycardia Thismaj 
occur m persons who are presumably in 
perfect health, and also m those who 
have definite myocardial damage Par- 
ox>smal tachjcardia of auncular origin 
IS usually benign while paroxysmal tachy- 
cardia of ventricular origin is more often 
in indication of serious heart damage 
The attacks come on suddent>, at times 
without any apparent provocation Ex- 
cilement, toxemia and overmdulgence m 
tobacco may be contributing (actors The 
attacks may last (rom several minutes to 
an hour or longer, and stop just as sud 
deni, as they begin These paroxysms 
may come on once a month once a vveek 
more o(tcn or less frequently During 
the attack, there may be some headache 
dizziness and a sense of precordial op- 
pression , the patient is conscious of the 

100 o 200 per minute aud „ generally 
regular In most mstanees tile auricular 
rate IS as fast as the >ciitncular Exer- 
cise docs not uicrcisc the rate and rest 
doe, not sieve ,t Though paroxysmal 
aehyear, la of auricular ongi„ 
l•cmKn. here arc three cardiac conditions 
in which II.C iccvliraled cardiac rate 
niaj Im; serious Tlicse arc (n Mitnl 
^.cnos.s (2) Hr ^cnt^cuIar^i.h.a;^ 
and (3) coronar> msumacnc> In ihes^ 


ainditions the unusually rapid heart 
action may cause pulmonary edema, car 
diac asthma and heart failure 

A definite diagnosis as to the t)pe of 
irregularity is best made by an electro- 
cardiographic study See Fig 27, No 
7, p 511 

As to the treatment of this tj^e 
arrhythmia, a paroxysm may occasion 
ally be aborted by pressure exerted over 
the eyeballs or over the carotid sinus or 
by the hypodermic administration of 20 
to 50 mg of mecholyl, or two to four 
drachms of syrup of ipecac by mouth 

Auncular Flutter: The impulse 
arises from a single focus and continu 
ously circulates at a fast rate over the 
same path m the auncle m the vicinitj 
of the openings of the supenor and 
inferior venae cavae 

In tins irregularity the auricle ma) 
beat at a rate of 250 to 300 per minute, 
and the beats are rhythmic and uniform* 
while the ventricle may m comparison 
be rather slow and less responsive to 
auncular stimulation The ventricular 
beats, however, are feeble and much 
more rapid than normal The auncular 
impulses are partially blocked m their 
passage to the ventncles The bloch 
may be two to one or three to one, 
the ventricular rate would therefore de- 
pend upon tlie degree of block A t»o 
to one block would cause a faster car 
diac rate than a three to one block This 
condition may be recognized by the oc 
curreiice of distention and axtreniel) 
rapid impulse in the jugulars, the apical 
impulse being feeble, at times irregular, 
•md comparatively slow The pulse is 
soft and compressible. It may l>e mani 
fesitd in paroxysms lasting but a short 
tunc, or It may occur for quite a long 
penod or just before death 
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Auricular flutter is usually <lue to 
ni>ocardial dt^eneration or rheumatic 
affections and, rarely, to disease of the 
neryoiis s>steni The adnnmstration of 
large doses of digitalis and strophantbin 
nia> clunge the flutter to fibrillation and 
then to normal rhjthm Qiiinidine sul- 
fate also slows the flutter Exercise does 
not increase its rate nor does rest slow 
it When tlie cardiac rate is irregular 
m flutter, imJd e-xercise yvill often restore 
It to regular but rapid rhvthm On the 
electrocardiogram auncutar flutter is 
characterized b> a rapid heart rate and 
an increase m the number of P \va\es 
in relation to tlie R-T complexes When 
there are three P waves to one R-T 
complex, it indicates a three to one 
block, if two P waves occur to each R-T 
complex then the block is two to one 
(See Fig 28, No 11, p 512) 

II Slow Rate with Regular 
Rhythm: Sinus Bradycardia: Aeon 
stant slow heart rate between SO and 60 
per minute is occisionaJJy found as an 
individual or family peculiarity In the 
aged, after fatigue, during exposure to 
intense cold, during convalescence from 
fever, m jaundice and in myxedema, the 
heart rate is slow Bradycardia is also 
a symptom of intracranial pressure due 
to hemorrhage or tumor In meningitis, 
typhoid fever, severe myocarditis, m cer- 
tain types of arteriosclerosis, m asphyxia 
and anoxemia, the heart rate is definitely 
slowed down Bradycardia may also be 
produced by certain drugs, such as digi- 
talis opium, aconite and acctamlid or 
other coal tar derivatives and by various 
poisons Stimulation or irritation of the 
vagus Or blocking of the sympathetics 
are other causes of reduced bradycardia 
In these conditions the electrocardiogram 
shows normal P-R T sequences with a 
lengthening of the diastolic phase Brady 


cardia developing in one whose cardiac 
rate lias previously been nonml, accel- 
erated or irregular should suggest the 
possibility of heart block 
Heart Block: This results from in- 
terference vvith the normal conduction of 
the impulse which may be blocked any- 



Fig 29 — Complete heart block 
(Courtesy Dr H K. Mohler ) 


where along its pathway’ and causes de- 
layed. partial, or complete heart block 
Etiology Heart block is generally ac- 
quired, rarely congenital Acquired heart 
block may be caused by injury of the 
auricular musculature, in the A V node 
or in the bundle of His in the pathway 
between the smoauncular node and the 
auncle, in the bundle branches, in the 
veutneuJar myocardium, or m the arbor 
ization of the Purkmje fibers Heart 
block may be brought about by syphilis, 
artenoscierosis rheumatic fever, and 
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oUier febrile diseases, by coronary dis- 
ease, emboli, toxic agents, and other 
conditions tliat may cause severe mvo- 
cardial damage, also by digitalis, stro- 
phanthus. aconite, physostigmine, mor- 
phine, nicotine, and potassium salts 

He i ' Complclc 

Heart Block (aunculoientncular block) 
The auncles and ventricles each hate 
their own rhythm The ventricular im 
pulse arises within the ventricle and is 
independent of the auricle The heart 
rate is slow, from 30 to 40 per iniimle 
and, occasionally, die ventricular rate 
ba as slow as 8 to 10 per minute 
and IS accompanied by attacks of Stokes 
Adams syndrome (giddiness, faintness, 
unconsciousness, muscular tuitchings, or 

nr, rate if fast 

Cr„ph,cany, complete heart block is 
recognized by the extremely slow ven- 

ricuIarrate,3Qto40permmute,„hil 

the auricular "aie IS rapid The Q R s 

complex IS often distorted, presratiiie 
notching of the limbs or apex and af 
times distinct arrhythmia The P naves 
(auricular) are rapid, regular ami h 
no relation to the Q R ScSlplex thotlb' 

at times they are notched Defonuily 

.hcaaud'lf^TS--- 

L.rm;erh:rb,;rr„^,:d'r 

ciation of P and O R c ® disso- 
:> P , . ^ waves is noted 

2 Port, of Bhct When the block is 
incomplete, the heart rate is faster^ 
m the complete block, indicating tC 

3 Si,u,„„„cu^,r bha causes a , 1 ™ 

onbyiatge=;;";:.st!;™ti 


pressure It nia} be abolished by m 
creasing the heart rate by atropine, deep 
breathing, exercise, or swallovving 
4 Dissociation by interference is due 
to myocardial degeneration and occurs 
when a new impulse arises before the 
heart lias sufficient time to recover from 



bundle branch block 
(Courtesy Dr H K. llohler ) 


the prevnous impulse This is seen m 
auricular fibrillation, auricular flutter 
and ventncular extrasystole In tins con 
diUon the A V node is affected 

5 Intravcntncular block is of three 
types 

(a) Bundle Branch Block Either the 
of the bundle of His or the 
jtft branch of U,e bundle of His nuy 
oc the impulse from entering the 
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nglit \ entncle or the left \ auricle These 
abnormalities ire discernible on the elec 
trocardiogram 

Right Bundle Branch Block (block of 
right mam branch of the auriculo\en 
tncular bundle) The distortions occur 
m the lentricular complexes Each \cn 
tncular complex is preceded bj i nor 
nial P wa\e m ill leads. The \cntricular 
complexes show a widening of the Q R S 
complex exceeding 0 1 of i second in all 
leads The S wave in lead I descends 
quite low and die R wave in lead III 
extaids upward quite high The T 
waves point upward in lead I and tloiin 
ward m lead III That is in opposite 
directions to the S and R waves m the 
first and third leads Tlie T wave m lead 

II iTia> point in any direction (This 
was formerly considered as left bundle 
branch block ) 

Left Bundle Branch Block (block of 
left mam branch of the aunculoventricu 
lar bundle) Each ventricular complex 
IS preceded by a nonnal P wave The 
Q R S complex is widened exceeding 
0 1 of a second m all leads Tiie R 
wave in lead I ascends high the T wave 
points downward m this lead In lead 

III the S wave descends quite low and 
the T wave points upward, that is iii 
the opposite directions of inam initial 
deflections in leads 1 and III (This was 
formerly considered as right bundle 
branch block ) 

To differentiate between left and right 
ventricular preponderance (See Figs 
40 and 41 pp 437 8) and left and right 
bundle branch block, it should be noted 
that m bundle branch block the R 
wave IS wider than normal and is usu 
ally notched or splintered and the T 
points in the opposite direction to the S 
and R while in ventricular preponder 


ance the Q R S complexes are not wid 
cned and the T points m the same direc 
tion as the mam initial defections in leads 
I and 111 

(6) Arborization block occurs when 
there IS an interference with the conduc 



Fiff 31 — ^Left bundJe branch block 
(Courtesy Dr H K Mohlcr ) 


tion through the terminal division of the 
Purkinje fibers (subendocardial fibers) 
(c) Adzanced xntraxjentncular block 
(diffuse type) maj give rise to gallop 
rhythm in which there may occur dou 
bling of Uie first or second heart sounds 
The various types of heart block may 
best be diagnosed by the electrocardio 
gram 
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III Irregularitjes of Rhythm 1 
Sinus Arrhythmia (respiratory arrh>th 
mia) In this condition the frequenqr 
of the heart rate varies with the respira 
tory acts The rate is accelerated dunng 
inspiration and is slowed dunng expira 
tion During deep inspirations there may 
be 2 4 or 6 rapid heartbeats in siicces 
Sion and with the beginning of expira 
tions the heart rate slows This condition 
usually occurs in children in vagotonic 
adults dunng convalescence from pneu 
nionia or other severe infections Occa 
sionall} this t)pe of arrhythmia may 
occur in bradycardia due to meningitis 
m rheumatic myocarditis and after hyper 
digitalization It is also noted m Oieyiie 
Stokes respiration during the periods 
of hyperpnea the heart rate is fast and 
during the periods of apnea the heart 
rate becomes exceedingly slow In young 
adults who have low blood pressure and 
a generally slow pulse an attack of 
sinus arrhythmia may cause syncope. 
Sinus arrhythmia is caused by the in 
ilucnce of the vagus upon the sinoauncu 
lar node it is as a rule of little patho- 
logical significance The administration 
of atropine or increasing the heart rate 
by exercise or by any other means abol 
ishcs tins irregularity The P R T waves 
arc in normal relation to one another 
tliougli the diastolic pauses between these 
complexes vary they arc shorter when 
the heart is npnl and arc lengthened 
whin the rate is slow 
2 ExlrasystoJe This usually occurs 
m neurotic individuals the cardiac im 
pulse Ixing tctopic in origin It may be 
due to gastric distiirlianccs abuses of 
tobacco digitalis alcoliol, psythic dis 
lurlvuicc or excessive sexual indulgence. 
When accoiin>aiiving heart failure it is 
a senous sign 


This form ot irregularity is charac 
tenzed by either a premature auricular 
or ventricular systole or by both it 
may start prematurely and be independ 
ent of the normal rhythm Occasionally 
It occurs in an otherwise normal heart 
The heart impulse either arises outside 
the smiiauricular node or is not prop- 
erly conducted or received 



Fig 32— Dg tails mtox cation, hole coupling 
of the beats (puJtus bigeininus ) 
(Courtesy Dr H K Mohlcr ) 


\ long pause between pulse beats ma) 
be produced by ventnmlar contraction 
the impulse being too weak to reach the 
wnst This causes the intermittent 
pulse 

Extrasy stole occurring every second 
beat (a long pause after every second 
beat) causes tlie pulsus btffctntiius 
ifuhipic cxlras^stolc designates a con 
dition in wliicli a few abnomial bcat^ 
follow one another m rapid succession^ 
V very slow pulse may often be due 
to the inability of the heart to traiisin i 
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all the impulses to the radial artery 
although it may transmit them to the 
jugular \ein 

The premature contraction respon 
sible for the extras} stole ma} be recog- 
nized b} auscultation as tuo small sharp 
sounds followed by a long pause The 
sound following the pause is louder and 
more forcible than the other normal 
S} stolic sounds Tins compensator} 
loudness is felt by patients as a distinct 
precordial "thump* which engenders 
considerable anxiety and causes them 
to swallow, cough or take a deep ui 
spiration Sometniics the cxtrasisiole 
is so weak that but a single feeble sound 
can be detected This occurs when tlic 
aortic ^a^e docs not open during the 
systole When the aortic \alie opens 
by the premature contraction two sharp 
sounds are audible In some cases of 
extrasystole, on palpation o\er tlie apical 
impulse, the premature contraction of 
the heart may Iw felt The character 
istic feature of this form of arrhytlimia 
is as follows Tlie lengtlis of the heart 
cycles are not disturbed, the difference 
is found only m the spacing of the beats 
Exercise or stimulation of the heart by 
atropine or strychnia will cause a return 
to the normal Ejctrasystole brought on 
by exercise or by stimulation is of graver 
importance than when it occurs dur 
mg rest 

Graphically, a premature contraction 
IS identified by the occurrence of a pre 
mature P wave m adiance of its regii 
lari} recurring position The R wave 
of the premature beat follows closely on 
tlie preinature auricular impulse and is 
as a rule not altered m sliape or direc- 
tion However the premature P wave 
may be either exaggerated flat, inverted 
or overshadowed by the T wave of the 
previous cycle 


Vartclies of Bvlrasystole If any por 
tion of the heart becomes more sensitive 
tlian the smoauncnlar node that part 
will be the Stirling point for the heart s 
contraction, should this part be in a 
constant state of excitability continuous 
abnormal rhythm will result If the ex 
citabihty of tlie abnormal point occurs 
only at infrequent intervals simple pre 



Fig 33 — Ventricular extrasystole and 
m>ocardial damage 


mature contraction will result The rate 
of abnormal contractions depends upon 
the frequency of the abnormal impulse 
and its origin may at times be recog 
mzed as being either auricular, ventneu 
lar. Of in the aunculoientncular bundle 
or node 

The ventricular is the simplest form 
of extrasystole, a premature beat is 
first heard followed by a long pause. 
Tins pause is caused by prolonged ven 
tncular diastole and the heart remains 
in this state until the next auricular 
beat stimulates it to its next contraction 

Ventricular preinature contraction is 
known graphically by the occurrence of 
a premature beat which distorts the 
Q R S complex This is followed by a 
compensatory period shown by the m 
creased length of the diastole Because 
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of the prematurity of this beat, the P 
wave of that contraction is invisible, or 
It may immediately precede the prema 
ture ventricular contraction Ventncu 
lar premature contractions of right ven 
tricular ongm are identified in lead 11, 
by the upward directed distorted R 
wave, while that of left ventricular 
origin, shows a downward distorted R 
wave, winch assumes an upward direc- 
tion m lead II 

The Interpolated Extrasystole In 
some instances after the ventricular ex 
trasystole, there is a normal response 
to the normal auricular systole, causing 
a ventricular beat which can be appre- 
ciated m the radial artery without a 
corresponding auricular beat being dis 
cemible m the jugular 

Auricular Exirasysfolc The heart 
sounds and radial pulse arc identical 
with the ventricular extns>»tole Only 
h> pulse tracing and electrocardiogram 
(jugular and radial) can this condition 
be recognized 


Cxtras^stolc Arising in the Auneulo- 
vcHtncular Node (nodal extras>siole 
Mackenzie) In this class there is a 
simultaneous premature contraction of 
the auricles and ventricles The condi 
tioii may be ascertained only b> arterial 
and venous pulse tracings and by the 
ekxtrocardiognm All fo^n^ of ar- 
rhjthmia nuy be di>tmctlj classified b> 
the electrocardiographic tracings 
Simultaneous Oecurreiiec of the Nor- 
mal Auricular Systole and of the yen- 
Ineular Extrasyslole In these cases 
the hearts action is rather slow TIic 
auricles and ventricles contract simu!- 
^ncousl), so ilwt the auricle is prevented 
from anpt>ing ns contents into iht ven 
inctc. thus sending a lirgi. wvvemto the 
jugular, and at the same imie causing an 
absence of the radial pulse 


3 Auricular Fibrillation Thistjpe 
of irregularity is the one most frequentlj 
encountered It is cliaractenzed b) a 
complete disorganization of rate, regu 
lanty and force The irregularity is at 
its maximum when tiie heart rate cx 
ceeds 120 per minute, when the rate is 
slowed to about 80 per minute the 
irregularity is less prominent When 
listening to the cardiac apex, the heart 
sounds are heard as a medley of sounds 
varying m intensity, rate, rhythm and 
quality No two sounds are alike, there 
are a number of tumultuous sounds in 
rapid succession, tlien there ma) be 
several loud isolated sounds interspersed 
with comparatively long pauses, tins 
may be followed by one or by several 
either normal heart sounds or rudimcn 
tary sounds The irreguhr irrcgulant) of 
the heart s actions are the distinguishml 
features of auricular fibrillation The 
pulse rale here does not keep pace "hb 
the heart rate, many of the rudimentary 
cardiac impulses do not reach the wrist, 
therefore there is a pulse deficit A 
heart rate of 120 may present a puls® 
rate of only 100 or less Thomas Lewis 
desenbes the pulse of auncular fibnlla 
tion as follows "The pulse is a medley 
of beats of many sizes, an intimate 
imnghng of cliangmg pauses, now the 
beats arc almost unifonn m strength and 
spacing, now feeble pulsations chase 
along rapidly , now the jnilse is lost , now 
it returns willi increased vigor ’ The 
®phjffmomanometric reading is 
characteristic A few isolated systolic 
heart sounds may be licard over the 
cubital fossa wlien the cuff is compres'ed 
at IGO mill, several more at 150 nim < 
at 130 mm many more beats arc trans 
niittol Tlicsc are of varied strengths- 
Near the beginning of the diastohe 
pliavc most of iht Ixats strong and 
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weak, regular and irregular, are heard 
with ease The point where most beats 
are first heard niay be designated as the 
systolic pressure of the individual 
When the heart rale is slow it is often 
difhctilt to diagnose auricular fibrilla- 
tion , many of the rudimentary beats do 
not occur, the wild delirium of the heart 
IS not as evident as when the rate is 
fast, nor is the pulse deficit as marked 
The irregular spacing and the occa- 
sional disturbance in force and rhythm 
of the beats discloses the type of irregu- 
larity Occasionally slow auricular fi- 
brillation may resemble cxtrasystole To 
differentiate these conditions the heart 
rate is sped up by exercise, strychnia 
or atropine If, when the heart rate be- 
comes faster, the irregularity becomes 
more pronounced, the condition is most 
likely auricular fibrillation On the other 
hand, when the heart is slowed by rest 
or digitalis and the irregularity becomes 
more evident, then the condition is usu 
ally extras) stole 

Auricular fibrillation occurs m se 
vere myocardial degeneration of either 
the V entricles or the auricles The irregu- 
larity may be transient or permanent In 
acute infections, m thyrotoxicosis and in 
other infections in the young it may be 
a temporary derangement In arteno 
sclerosis, in severe myocarditis, m coro- 
nary infarction in severe heart damage 
following rheumatic disease and in the 
myocardial degeneration of the aged, 
the irregularity is permanent and is ac 
companied by other signs of cardiac 
decompensation 

Prognosis Auricular fibrillation re 
suiting from mitral stenosis is, with 
moderate care, compatible with long life 
Two such patients under my care have 
been fibnllatmg steadily for 30 years, 
though during that period both have had 


several attacks of heart failure from 
vvlticlt they recovered In thyrotoxico- 
sis the irregularity usually disappears 
after tliyroidectomy or when the thyro- 
toxic manifestations are otherwise con- 
trolled Tlie irregularity occurring dur- 
ing infectious diseases often disappears 
after complete convalescence In the 
aged, in arteriosclerosis, m severe myo- 
carditis and following coronary infarc- 
tion, particularly wlien there are other 
Signs of gross cardiac decompensation, 
the prognosis is poor and the span of 
life is materially shortened, severe cases 
seldom survive two years Auricular 
fibrillation is rare in syphilitic myocar- 
ditis When this irregularity accom- 
panies aortic regurgitahon, embolic phe- 
nomena are of frequent occurrence 
The pre»ystolic murmur of mitral steno 
SIS in cases of auricular fibrillation may 
become inaudible or may appear as a 
systolic murmur or its timing may be 
come extremely difficult during periods 
of cardiac decompensation An early 
sign of return of cardiac compensation is 
the return of the murmur 

McchaMUm of Auricular Fibrillation 
Auricular fibrillation is the result of an 
abnormal impulse traveling an abnormal 
course According to Lewis tlie cardiac 
jwpnlse or “the wave cA'jf.'.'w.’ 

ously over the auricle at the rate of 
about 450 per minute The movement 
is irr^ular m that the same path is not 
followed preasely from cycle to cycle.” 
This rapid movement instead of causing 
full contraction of the auricles produces 
contiaiUions of only individual muscle 
fibers These impulses are transmitted 
to the ventricles at irregular times with 
varying force and are partially blocked 
m their passage through the auriculo- 
ventncular bundle or its branches The 
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electrocardiographic findings show an 
absence oE the normal P wave which is 
displaced by a number of fine fibrillar 
deflections and an irregular spacing of 
the R T complexes 

Digitalis and qumidine judiciously ad 
ministered will m many cases partially 
control this type of irregularity 



Fig 34— Auricular filnllalion Note 
irregularity of spacings between the R 
waves the absence of P waves and the 
presence of so called F waves and all 
leads 

4 Ventricular Fibrillation Tins 
IS of short duration and is an extremely 
grave condition, it maj occur with 
auricular fibrillation or m severe myo 
cardial degeneration due to any cause 
This condiuon is often the cause of 
sudden death because when the ven 
tricks fibrillate the circulation remains 
at a standstill 

5 Auricular Flutter Sie p 514 

6 Puhus Alternaus In this con 
dition llic cardiac rhythm ,s normal but 
the pulse heats tary m strength or 
solume A strong and a neat pulse al 


temate, probably because of a ueak 
myocardiuiii tv Inch causes insufficient 
contraction of the ventricle dunng one 
systole with a consequent expulsion of 
a larger quantity of blood at the next 
systole This is usually a grave condi 
tion and often precedes death Pulsus 
altemins may be suspected on palpa 
tion of the radial pulse, and can be ac 
curately demonstrated with the aid of 
the sphygmomanometer, when the w 
flation of the cuff is just sufficient to 
compress the brachial artery partially 
an irregular oscillation of the column 
of mercury or the needle (in a spring 
instrument) will be noted The irregu 
lanty is of volume only the sequence 
of the cardiac rhythm being regular 
The electrocardiograph and the sphjg 
mograpli or polygraph will give accurate 
tracings of the condition 
7 Gallop JZhythm This tenn 
applied to a condition in which three 
heart sounds are heard occurring w raP* 
succession and at regular intervals The 
sounds when rapid, resemble those prO" 
duced by a horse at gallop and when 
slower as at canter The third sound 
may be protodiastolic if right after the 
second sound, presystohe if just before 
tlie first sound, mesodiastolic if wid 
way between the two sounds, and *)* 
tolic when the first sound is double 
It IS often extremely difficult to time 
the third sound by auscultation alone. 
Gallop rliythm occurs in myocardia 
weakness and cardiac dilatation it maj 
occur m neurocirculatory asthenia pa^ 
tial heart block m rapid ventricular 
exlrasystoles and occasionally it 
cedes or displaces the murmur of mitra 
stenosis 



CHAPTER XVIII 


Examination and Diseases of the Vascular and 
Lymphatic Systems 


The artenes capillaries and veins 
constitute ilic \ascular system whicli is 
an intercommunicating sjstcm of tubes 
through wlncli the blood propelled by 
the heart eNcntuallj reaches all tlie or 
gans and most of the tissues of the body 

The Arlenes 

The function of the arttnes is to sup 
pi} the various organs and tissues of the 
bodyivith an uninterrupted and adequate 
supply of blood to meet their require 
menis under varying conditions Though 
the heart sends an internuttcnt supply of 
blood into tiie aorta the pressure through 
the capillary system is continuous This 
IS accomplished by the elasticity of the 
large arteries The arterial system is 
composed of four types of vessels 

1 The large or elastic arttnes These 
arc the aorta the innominite tlie sub 
clavian the common carotid and the 
common iliac artenes 

2 The medium sized or muscular ar 
teries These are the carotids the axil 
iknes fi\e 6rachiai’s fheraiAaA tiWiAacs 
the femorals tlie pophteals and the 
tibials 

3 The small arteries and the arten 
oles These are also muscular and are 
in intimate contact with the tissues they 
supply such as the internal organs the 
skeletal muscles and the skm The ar 
tenoles of the skm and the splanchnic 
area help to maintain the systemic blood 
pressure the peripheral resistance of the 
circulation and help to control the body 
temperature 


4 The capillaries These are the ter 
nunal ramihcations or the minutest \cs 
scis of Uic arterial tree and form the 
vascular beds of the various tissued The 
blood How m the capillaries is to a large 
extent controlled by the arterioles W hen 
a muscle or an organ is at work an 
increased amount of blood is sent by the 
arterioles info the capillaries supplying 
tint part W hen tlie body or a part of it 
IS exposed to excessive heat the arttri 
oles send an increased amount of blood 
to the superficial capillaries so that body 
heat may be dissipated On the other 
hand when exposed to cold the arten 
oles contract thus less blood is sent to 
the capillaries so as to dimmisli the loss 
of heat by radiation When the blood 
supply is scant at the surface it is full 
in the splanchnic area and when tlie 
&pbnclimc area contracts blood is sent 
to the surface or to any organ that may 
require an extra supply of blood The 
regulating mechanism of the circulation 
as controlled bv the nervous systenv the 
endoermes and other chenucal agents 

Physical £xaniinn((on of the Arteries 
Phys cal examination of the artenes is 
confined clnefly to the superficial or visi 
bly pulsating artenes and to the exam 
loattoo of the parts or organs supplied 
by the artenes Disease of any portion 
of the vascular system may affect the 
entire circulatory apparatus and the tis 
sues and organs dependent upon it which 
means the entire body 
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The arteries are studied as to their 
tension, the amount of visible pulsation, 
and die condition of die pulse The 
radial artery is the most frequently 
studied m order to estimate the force of 
the cardiovascular system Other ar 
tenes siiould also be studied by inspec- 
tion, palpation, and at times by ausculta- 
tion 

Inspection For a thorough inspection 
of the entire superficial arterial tree, the 
patient should sit or he, with his arms 
elevated, so that his hands rest upon his 
head, when in this position, the axillary, 
brachial, radial and other arteries, when 
pulsating, can rcadilj be detected Visi 
ble pulsation in all the superficial arteries 
IS usually an indication of aortic rcgurgi 
talion, It may also be noted after exer- 
tion, in the presence of arteriosclerosis, 
in exophtlialmic goiter and m certain 
anemias Local arterial pulsation may be 
caused bj partial compression of the 
mam artef> supplying that part Visible 
pulsation m the neck and the amis alone 
may be due to ancur>sm of tlie arch of 
the aorta arteriosclerosis, or tncuspid 
regurgitation 

Palpation Besides studying the pulse 
and determining its character, palpation 
IS cniplojcd to differentiate a pulsating 
artery from a pulsating vein, particularly 
if the pulsation is m the neck 

To diffcnuluiU arttnal from luioiw 
puliation, the index finger should be 
placed midwa) betwexn the clavicle and 
the aiiKlc ot the jaw. direetly ufwn llic 
pulsating vessel If Uic pulsation is 
ituj j>c<l at the point of coiiiprcssioii so 
that imlsation is noiiccl l>cIow the point 
«f compression and none above it, it is 
an indication of artena! tulsation But, 
if the pulsation is tnterceptcil from above 
downward and the vessel ,s seen to be 


filling from above downward, it is an in 
dication of venous pulsation 

Percussion* Percussion m the exam 
ination of an artery is emplo>ed only 
for the sake of determining the possible 
area of dullness caused by aneurysm 
Auscultation Normally, no sound 
IS elicited over a pulsating artery unless 
that artery is partially compressed A 

pistol shot sound ’ is heard in the fern 
oral arteries in cases of aortic insuffi 
ciency, and at times also in hjpertensioa 
Durosics's sign is a peculiar mummrous 
to and fro sound heard over the femoral, 
carotid and subclavian arteries in cases of 
aortic regurgitation, when the artenes 
are slightly compressed A very loud 
systolic murmur may at times be heard 
at the aortic orifice, and when it is ac 
companicd b> an accentuation of tlic 
second aortic sound it is indicative of 
aortitis 

A soft systolic murmur, because of 
fatty degenention, hypoplasia, or any 
other chronic disease of the arteries i» 
often heard over the innominate and 
carotid arteries when tlie vessels art 
nurkcdly relaxed A functional s)Stoli<- 
murmur is sometimes heard in these ves 
scis in cases of anemia A sy slolic mur 
mur may at times be heard over th® 
intercostals m coarctation of the aorta 

A loud, systolic, “whiffing’ sound is 
heard over the subcLavian artery (bcIoW 
the clavicle) at the height of inspiration- 
This murmur is attributed to pleural 
adhesions or to sonic other intratlioracic 
condition which apparently compress^ 
the artiry during inspiration It is fre- 
quently met with in apical pulmonary 
tuberculosis Aneurysms of the sub- 
clavian artery is charactcrucd by 
pansile pulsation, thnil and bruit, diffi 
culty in deglutition, and, at times lioar'C- 
ness. 
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Disease of the Arlenes 
Artcnoiclcrotts 

Arteriosclerosis (Gull Sutton s disease) 
IS a chronic disease of the arterial S) stem 
characterized by degeneration of tlie ar 
ternl ^\alls accompanied by infiltration 
uith fibrous tissue and htnc salts caus 
mg thickening and loss of chsticity of 
the \ essels \\ ith narrow mg of their lumen 
Tlie disease may be diffuse or circum 
scribed 

The diffuse t> pe of sclerosis nia> affect 
(I) Tile entire arterial tree (arlcnoscle 
rosxs) (2) the capillaries (arierwcaptl 
lary fibrosis) (3) the \cms {phlcbosclc 
rosis) , (4) the entire vascular system 
{angioscicrosis) 

Circumscribed arteriosclerosis may af 
feet part of one or more arteries (alhc 
rotna) 

Atherosclerosis is a type of arleno 
sclerosis m which there is atheromatous 
degeneration of tlie connective tissue of 
the arterial walls 

Monckeberg s sclerosis is a primary 
degeneration of tlie media in the large 
and medium sized muscular arteries of 
the periphery The lununa of the affected 
arteries become wider than normal 
Etiology Arteriosclerosis is a physio 
logicprocess in old a^e After the fifbeth 
y ear the arteries usually harden lengthen 
become more tortuous and their caliber 
diminishes Hereditary influence may 
cause hypertension in young individuals 
the cause of which is otherwise un 
explainable Pathologically artenoscle 
rosis may be brought about by syphihsy 
alcoholism worry stress and strain over 
work overeating intoxications by lead 
and arsenic intestinal toxemia focal 
infection and sympathetic nervous dis 
turbances Disease of the kidney may 


cause arteriosclerosis or may be caused 
by It 

General Symptoms 1 Hyperten 
Sion IS usually associated with most forms 
of artenosclcrosis though m the senile 
who present hard pipestem arteries the 
pressure is often abnormally low Hy per 
tension is found in tlirce groups 

(a) Simple hypertension without ip 
parent renal or cardiac disease (hyper 
picsia) Tins may be the result of angio 
neurosis or an early stage of arterio 
sclerosis before cxtennl signs are mam 
fested Essential hypertension is a dis 
tinct entity its cause is as y et unknown 
(See p 412) 

(^) Hypertension due to manifest 
artcnosclerosis 

(c) Hypertension associated with 
renal or cardiovascular renal disease 

2 The superficial arteries are hard to 
the touch and tortuous 

3 Pallor digestive disturbancea fa 
tiguc on moderate exertion rapid aging 
polyuria and in men enlarged prostate 

Local Symptoms Heart Myocar 
ditis With cardiac hypertrophy and accen 
Illation of the second aortic sound and 
occasionally angina pectoris occur Car 
diac hypertrophy may be followed by 
dilatation and decompensation 

Lungs There may be chronic bron 
cAiCis amf eitipfryscnia 

Eyes The retinal vessel' are tortu 
ous and sclerotic 

Fraiii There may be dizziness and 
signs of cerebral anemia hemorrhage or 
thrombosis 

Kidney Arteriosclerotic kidney is 
characterized by polyuria of low specific 
gravity containing little albumin few 
casts and may or may not be associated 
with nitrc^en retention in the blood 

Vasomotor Symptoms Sensation of 
fullness or I ghtness in the head coldness 
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and blanching of ihe extremities, numb- 
ness and tingling sensation m the hands 
and feet often accompanied by congestion 
or c)anosis 

The Lower Extremities: The symp- 
toms engendered by artenosclcrosis of 
the lower extremities are similar m 
many respects to those caused by other 
forms of peripheral \ascular disease 
(StE p 535) 

Aortilis 

When the aorta is affected by sclerotic 
changes, an atheromatous phque may 



Synnptoms ; The sy niptoms are pam 
m the upper sternal region, or a sense 
of fullness on exertion, thepam frequcntli 
radiating to the anns The pain oitcn 
comes on when the patient i» in bed anJ 
is relie>ed on getting out of bed and 
assuming an upright posture, or leaning 
somewhat for\vard supported by the 
hands Dyspnea and a sense of precor 
dial oppression resembling angina pec- 
toris arc often cxpencnced Occasion 
ally there are no chest symptoms 
Physical Signs: Inspection: Pul 
saiions m the vessels of the neck, nni 
suprasternal notch 
Percussion: Increased area of stcnul 
vascular dullness to the right and leit 
of sternum above third nb 
A uscuJtation : .\cccn tuated aortic sec* 
Olid sound , at time* also a fiarsli systolic 
murmur o\ cr tlie second right intercostal 
space (loriic area) transmitted into the 
nglit carotid Tins is to be diffcrcn 
tiaicd from aortic stenoMS chiefly by 
presence of nn icctntuatcd second aorUC 
^und In aortic stenosis the second 
«)uiid IS very weak or ab^ent 

Cvngenilal Anomalies oj the AorUi 
Tlie aorta may sliow aiiom.ihcs in 
ssuon, siic, structure and origin of 
artcncs 
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may be narrow throughout its length or 
constricted it a certain level as in co 
arctation 

Anomalies in Structure The aorta 
may structurally resemble that found 



Fig 2 — Dravving of congetuul defect of 
aorta. The right sided aorU passes over 
the ngl t bronchus then behind tlie tra 
chca and esophagus The ring around the 
trachea and esopfiagus formed by the right 
sided aorta and the left aortic arch (left 
subclavian artery occluded short vessel 
and divert culum) is d st nctly v is We. 


ss saix-^sir&t 
tra trachea 
c.d right carotid 
a s left I nominate 
a a ascending aorta 


<ze iWv'cacovVv# 
oes esophagus 
arc. arch of aorta 
dir diverticnlom 

0 g occluded vessel 
d bi ductus Botalb 

a d descend ng aorta 

1 p left pulmo ary ar 

tery 


(Courtesy Dr Aaron Arkin Amer can 
Heart Journal) 


normally m some quadrupeds reptiles 
or birds In the quadruped type the 
aorta divides into an ascending and^a 
descending trunk The ascending trunk 


IS directed vertically upwards and sub 
divides into three branches to supply 
the head and upper extremities In the 
reptilian t>pe the aorta divides near its 
ongin into two branches which, after a 
short mil reunite The esophagus and 
trachea pass between the two branches. 
In the avian type of aorta the arch 
passes over the right mam bronchus and 
continues on the riglit side or it may 
be behind the esophagus and trachea 

There may also be absence of the 
aortic arch The arcli of the aorta maj 
be entirely absent or only the isthmus 
(portion lying between tlie ongin of the 
subclavian arteiy and the insertion of 
llie ductus Botaih) may be closed or en 
lircly absent Tins shuts off tlie com 
inuiucatton between the ascending and 
descending aorta The ascending aorta 
then supplies tlie vessels of the head and 
the nght subclavian and the open duu 
tus Dot'illi goes over into the descending 
aorta on the left side 

Aaron Arl m* reported and described 
SIX cases of Double aortic arch anth 
lolal persistence of the right and isthmus 
stenosis of the left arch This type of 
lesion represents an intermediate type 
between persistence of both aortic arches 
and persistence of the nght aortic arch 
la his esses Jliere were persistence oi 
both aortic arches Because Arkm was 
able to demonstrate roentgenoIogicaJIy 
the presence of right sided pharyngeal 
aorta and the left dorsal aortic root 
wliidi looks hke a diverticulum and lies 
behind the esophagus he named this 
anomaly Right sided esophageal aorta 
or total persistence of the right and 
pharyngeal stenosis of the left aortic 
arch ’ 

*Arkui Aaron Am Heart J II 444 (Apr 1) 
193S 
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The following are se%cn of the clinical 
signs upon which Arkin based his diag- 
nosis 

“I Dullness on percussion along the 
nght sternal border npuard to the head 
of the right cliMcle 



On the left side The pulmonary artery 

appears prominent 

Ao ai)^ width of ascending aorta 

Ao d., descending aorta 

Ao ascending aorta 

C<K5 , esojlnagus 

(Courtesy, Dr Aaron Arkui) 

“2 Visible systolic pulsation m the 
second or third right intercostal space 
near the sternum, or in the right supra- 
clavicular fossa 

“3 Palpable strong pulsation in right 
supraclavicular fossa 

“4 Maximum intensity of die aortic 
heart sounds to the right and above the 
usual location (Often m the right su- 
praclavicular fossa.) 


“5 Displacement of tbetrachcaslighily 
to the left 
"6 Tracheal tug 

“7 Delay in the passage of a rigid 
stomach tube at the level of the third 
dorsal ^crtebra with pulsation transmit- 
ted along the tube " 

The X ny findings described by him 
were as follows 

*^(1) A shadow to tlie right of the 
sternunt, running ujiward to the head of 
the nght clavicle, w ith a distinct sy stolic 
pulsation, (2) slight displacement of the 
trachea, and definite displacement of the 
csophagtis to the left, (3) absence of 
the normal aortic knob on the left side, 
or only a small shadow of the descending 
arch on the left side, in some cases two 
aortic knobs, one on each side, (4) in 
the nght oblique position the aortic knob 
lies behind the trachea and esophagus, 
both of which are displaced forward and 
to the left (most characteristic of all is 
the circular forward displacement of the 
esonhagus by the arch of the aorta) , (5) 
shadow of the diverticulum either in the 
retroesophageal knob or m (he shadow 
of the descending arch on the left side , 
(6) in the left oblique position a wide 
sliadow of the ascending aorta to the 
right of lire trachea and evidence that 
the aortic arch runs behind the esoph- 
agus to reach the left side'^ 

For Coarctation of the Aorta and 
Congenital Aortic Stenosis, See p 
508 

Aneurysm 

An aneurysm is a localized expansion 
or dilatation of die lumen of an artery 
It is usually circumscribed in shape 
Aneurysms are classified as I False 
ir True 

I False Aneurysm* This term is 
apphed to a circumscribed collection of 
blood outside the vessel due to rupture 
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of the artery, m other v\ords, the sac 
ot the aneurysm is partly or entirely 
formed by surrounding tissue or by a 
newly formed fibrous covering 

True Aneurysm: This is a more 
or less localized dilatation of an artery 
The aneurysmal sac is composed of the 
la>ers of the arterial wall The dilata- 
tion may be fusiform, saccular or i^lin- 
dncal A dissechng aneurysm, which 
belongs to the ' true aneurysm” type, is 
one m which the intima has ruptured 
and the blood forced itself between the 
lajers of the arterial wall 


some nerve The signs common to all 
aneurysms which are not organized and 
are superficial, are expansile pulsation 
and bruit 

Aneurysm of the Aorta. This con 
ditioii most frequently occurs in the 
ascending portion of tlie arch and gnes 
rise to many phenomena The next com 
raonest site is the transverse portion, 
third, the descending portion of the arch 
of the aorta The male sex, middle life, 
labonous work, syphilis, rheumatism, 
gout and alcoholism are predisposing 
factors In other words, any factor that 


Fig (S—Aneurysmal dilauton of an arterj 


Physical Signs: The cardinal physi- 
cal signs are applicable only to superficial 
aneurysm Inspection show s bulging, or 
a pulsating tumor, if the aneurysm is not 
covered by bone (ribs or sternum) 
Palpation will disclose an expansile pul- 
sation and a iJinll Percussion elicits ar- 
cumsenbed dullness Auscultation dis 
closes a bruit 

Etiology: The commonest cause 
for aiKur>sm is a weak point m the walls 
of an artery, usually due to syphilis 
Aneur3sm may also occur in nonsjphi- 
btics, as the result of sudden strain or an 
injury 

Symptoms. The sj mptoms of ancu- 
Osm depend entirely upon the location 
the size, nnd llie amount of pressure it 
exerts upon its adjacent structures Pam, 
however, is the most consUnt symptom’ 
of aneurism, particubrly m the very 
earl> stages, when die intinia is banc 
stretched or ruptured After an ancu- 
r>sm has aiuuncil a considerable size 
I«un may be produced b> pressing upon 


leads to arterial degeneration on the 
one hand and to abnormally great vascu* 
lar tension on the other may producfi 
aneurysm 

Aneurysm of Ascending Portion of 
the Aortic Arch' Symptoms^ \Vlien 
the aneurysm is large and presses against 
the recurrent laryngeal nerve, aphonia, 
dyspnea and brassy cough arc prominent 

symptoms 

Physical Signs: Inspection shows a 
tumor to the right, rarely to the left, 
of the sternum over the second and 
third interspaces The veins of the neck 
head and upper extremities may be dis 
tended whai the aneurysm is large 
enough to caiiee pressure upon the supe- 
rior vena cava When the pressure M 
exerted upon the subclavian after), 
edana of the right ann is noted \Vhcn 
the aneurysm is sufficiently large to 
cause pressure on the inferior v eni cava 
swelling of the lower extremities wiU 
be noted The apex beat is usually not 
placed to any extent towards the Jc/u 
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Palpation If the enlargement is 
superficial and not too thoroughly or 
gatnzed, expansile pulsation and a thrill 
may be palpated m the second and third 
interspaces to the right or to the left 
of the sternum 

Percussion uill rc\eal an increased 
area of dullness o\er the manubrium 


pressure on Uie trachea , dysphagia when 
pressure ts exerted on the esophagus, 
bronchitis when pressure is exerted over 
a bronchus, brassj cough and aphonia 
from pressure of the left recurrent hryn 
geal, puptllar) changes from pressure 
on the upper dorsal and the lower cer 
vical ganglia rapid emaciation, when 



Fig 7 — Aneurysm of the aortc arch 


may at times re\eal a 
6rMif occurring during both the systole 
and diastole in the second interspace, 
either to the right of the sternum or 
near its left border A brmt is not heard 
if the aneurysmal clot is large and the 
expansion not well marked 
Aneurysm of Transverse Portion 
of the Aortic Arch Symptoms are 
Dyspnea, dry brassy cough caused by 


tlie aneurysm presses on the thoracic 
duct 

Physical Signs When the aneu 
rysm is large enough inspection ztnll 
show a tumor in the middle line or to 
the right of tlie sternum 

Tracheal tugging may be elicited by 
palpation particularly when the aneu 
rysm is m close proximity to the trachea 
or the larynx Inequality of both pulses 
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occurs uhen the innominate, the left 
carotid and the subclavian arteries are 
involved H the sternum has been eroded, 

an expansile pulsating mass may be pal* 
patcd over the upper part of the sternum 
and a little to the right of it Percussion 



Physical Signs' Inspection isdw 
value before the appearance of a tumor 
mass posteriori} When the tumor mas* 
does appear, a pulsation iiia} be seen 
over the mass Expansile pulsation ua) 
be felt over the tumor and fluciuation 
may be elicited if tlie aneur}sni is noc 
thoroughly organized Percussion eliou 
dullneiis ov er the affected part Auscui a 
lion reveals pulsation or a bruit heard 
posteriori} m the viciuit} of the filth or 
sixth dorsal spine 

Aneurysm of the Descending 
Thoracic Aorta Symptoms are paw 
and, because of partial compression of 
the lung d}sp!iea A mass ma) appear 
upon the lower thorax to the left w 
right of the spinal column 
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may reveal expansile pulsation Pcrcus 
Stott elicits dullness diiscuhalioii reveals 
a brutf, heard directly over the tumor 
mass The most accurate diagnosis o! 
aneurysm in this region is made by 
means of the fluoroscope and roentgeno 
grim 

Aneurysm of the Innominate Ar- 
tery The innominate artery may be 
involved independently or m association 
with aneurysm of the aorta 

Symptoms The principal symptoms 
of aneury sm of the innominate artery are 
throbbing and pain at the root of the 
neck, dysphagia dyspnea and at limes 
stertorous breathing 

Physical Signs Insfiecliait reveals 
pulsations in the right supraclavicular 
region with bulging or dislocation of 
the right sternoclavicular joint On pal 
pation It is found that the right radial 
pulse IS retarded and more compressible 
than the left, the nght external jugular 
vein IS usually distended and is accom 
panied by right sided edema of the face 


and neck Tracheal lugging is often 
eliated as is also expansile pulsation and 
a diastolic shock over tiie site of the 
tumor Percussion elicits dullness over 
tlie right sternoclavicular region, and 
upon auscultation a bruit may be heard 
in the right supraclavicular region and 
often also m the first interspace close 
to the sternum 

Aneurysm of One of the Auricles 
or Ventricles When tins occurs the 
diagnosis is usually made by the x rays 

Arteriovenous Aneurysm This is 
caused by an abnormal communication 
between an artery and a vein When the 
communication is direct it is known as 
aneurysmal varix , where the sac in 
tervenes between the artery and the vein 
It IS termed varicose aneurysm ’ Ar 
tenovenous aneurysm is often met with 
in the peripheral vessels and is usually 
the result of some form of traumatism or 
01 syphilis It may be seen in the popliteal 
s|>ace 111 the grom m the axilla in the 
subclavian and in the bend of the elbow 


Differential Table o£ Aortic Aneurysm 
laspeeuoa 

Transverse DESCENDI^c 

Bulging and puha 


Ascekdwc Portion 
Bulging of the 
thorax and pulsaung 
tumor are present to 
the right of the 
sternum in the 
second and third in 
tercostal spaces ex 
cept when the aneu 
rysm projects upward 
and inward from the 
lesser curvatures 
Apex of heart is 
usually displaced 
downward and out 
ward 


Bulging and pulsa 
tion m the eptstemal 
notch 


Apex generally in 
the normal pos tion 


tjon to the left of the 
sternum usually in 
the second and thud 
kft interspaces near 
the sternum or very 
rarely in the left 
scapular regions 


Apex beat is dis 
idaced to the right 
and two areas of pul 
sation are seen 


Asdouihal Aorta 
Pulsating tumor in 
the abdomen fre 
quently causing ex 
pansile pulsation over 
a limited area 


Apex beat not dis 
placed 


If pulsat on IS synchronous with the systole of the heart and erosion of the chest wall has 
occurred there will be a more or less prominent piilsatti^ tumor over wh ch the sk n s livid or 
necrotic and it may be the seat of hemorrhagic oozuig 
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Dilatation of the superficial itmi and congestion of the face may be due to pressure upon the 
venous trunks 

Edenia may also be present, due to pressure on vein, as well as ejanoju and dispiiea 
Uiiegual pulsation and unilateral sweatug or Homer’s syndrome may be present depending 
upon the amount and extent of pressure. 

Palpation confirms inspection as to the position of the mass and the apex beat 



Palpation 


Ascending Portion 

Transverse 

Descending 

Abdominal Aorta 

Apex beat is dis- 

Traeheat tugging is 

Apex beat is dis- 

Position of ap« 

placed downward and 
to the left. 

marked. 

placed to the right 

beat not altered 


A pulsating llioracic aneurysm is best detected by bimanual palpation, the examiner plaang 
one liand over the spine and the other over the sternum, at the same time exerting pressure 
the land upon the sternum Palpation also determines the extent and character of the pulsation 
if It IS expansile in character, the sac enlarges in every direction often causing the pulsation to be 
furable and heaving 

Sitlolie thrill is the result of the vibration of the wall of the sac, caused by the whirl of blo^ 
within the sac. This is transmitted as a palpable impulse over the aneurysm, and is assooaled 
with a marked diastolic shock due to the recoil of the blood upon the aortic valve. This phenomenon 
IS absent when the aneuosmal sac is filled with clotted blood. The pulse in the radials way ^ 
dcla>ed and diminished m volume, when the sac is very large the pulse m the artenal trunks 
beyond it may be scarcely perceptible The pulse is delayed and small in the femorals 

Ptreusttoii yields reliable evidence, but if the aneurysm is deep-seated and small, percussion 
IS negative The heart is not markedly hypertrophied 

Dullness, and often flatness can be cbtained over a superficial ancuosm, the area of dulln«» 
dtpcnduig of course, on tlic situation of the sac A sense of increased resistance is perceived by 
the plexor and pleximeter fingers 

AuseullatioH will at times furnish the most distinctive signs, while at other times it is totally 
negativ c The murmur or bruit over the aneuosm and the first and second sounds of the heart are 
heard with abnormal dearness, and are. at times the only signs detected An accentuated sccowJ 
sound IS a common and significant sign The murmur is crescendo systolic in rhythm booming 
churning m quality , it is often continuous with a rhythmic crescendo m systole and minucodo m 
ihastole, and is transmitted m the direction of the blood stream It is best heard over the body 
Uie tumor A diastolic murmur is audible, independent of the aneurysmal murmur when mcoo*- 
latency of t3« aortic valve is present and dispUces the diastolic shock and sound. 


AusculUUoa 
TaAvsvuLse 


ASCXMllSl, POBtlOS 
Pressure on right 
or left bronchus, 
causes rales, tubular 
breathing, and a 
fetUe vesicular niur 
nur over tlie cones 
r>c.n>]ir^ side ot cbcsl 


Pressure on tra- 
chea causes stridor 
Pressure on left 
bronchus cauvesrales 
tuliular breath ng and 
feeble vesicular mur 
niur ov cr tlie cones 
ponding side of the 
clicst. 


De.scEXDi>c 
Pressure on left 
bronchus and lung 
way give evidence of 
pulmonary conges 
tion, consolidation 
atelectasis, etc. 


ABOOMt’'^^ A<*** 
Systolic murmur 


DtScrtatiaJ Diagnosis 

lema. TJi,. ( n ' ****■*” * Uxiracic aneurysm mcUiastifUl tun»^ - . 
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Differential Table of Aortic Aneurysm Mediastinal Tumor and Pulsating Empyema 


Aortic 

Amilrysm 

History of arteriosclerosis 
sypliilis etc 

Accentuation of second 
aortic sounds 

Inei^uality of radial putscs 

Tracheal tugging may be 
present 

No cachexia and no en 
largemeat of lymphatic 
glands 


Dullness is usually to one 
side 

Presence of expansile pul 
sation. 

Bml IS present 


Various s gns indicative of 
aneurysm may be present 


Cardiac hypertrophy or 
displacement not marked. 


Meoiastinal 

Tuuoti 

History of dyspnea cough 
etc 

No accentuation of second 
aortic sounds 

No differences in radial 
pulse 

So tracheal tugging 

If tumor is malignant tliere 
lull be associated cachexia 
enlargement of lymphatic 
glands and pleural effusion 
(bloody) 

Dullness is more intense 
and widespread and is usually 
m the median line 

Pulsation IS not expansile 
but of the up and down type 

Druit IS absent 

If tumor IS gummatous a 
history of syphilis glandular 
involvement and positive 
Wassermann are present 

If tumor IS tuberculous 
there will be evidences of 
tuberculosis elsewhere 

Abscess of mediastinum 
will show s gns of tnflamma 
tion such as temperature 
fluctuation 

Cardiac hypertrophy and 
d splacement common 


Pulsating Empvema 
Necessitatis 

History of pleurisy, pneu 
monia etc 

No accentuation of aortic 
second sounds 

No differences m radial 
pulse 

No tracheal tugging 

Moderate cachexia but no 
enlargement of lymphatic 
glands 

Presence of irregular fever 
and sw cats 

Dullness is diffuse 


Pulsating but not ex 
pansile. 

Bruit IS absent 


No ev ideiice of tuberculosis 


Same as med astinal tumor 


Cardiac displacement away 
from the empyema 


Diagnostic Signs of Aneurysm 
^mmmaita’s sign is a r/iyt/imic sys 
tolic whiff sometimes heard at the open 
mouth Or over the trachea of a subject 
suffering from aortic aneurysm 
Saitsoms sign is a rhythmic systolic 
whiff audible when a stethoscope is ap 
plied to the patient s lips 

Glasgov/s sign is a systofic sound 
heard over the brachial artery m latent 
aneurysm of the aorta 

Ohver*s Sign Systolic pulsations in 
the larynx and trachea may be heard 
when an esophageal tube with a large 


aperlure at the end is introduced into 
ffte esopiVagns- and cuirffccfeii wTiiV a 
stethoscope (A dangerous procedure ) 
A fluoroscopic examination and an 
X ray plate may greatly assist in the 
diagnosis of aneurysm 

Peripheral Vascular Disease 
This includes all diseases in which the 
penpheral circulation is either grossly 
mferfered with or interrupted causing 
nutntional defects m tlie affected parts 
Disturbance m the penpiieral vessels 
IS found in thromboangiitis obliterans 
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arteriosclerosis obliterans, Raynaud’s 
disease, erythromelalgia, essential throm- 
bophilia and periarteritis nodosa 
Symploms common to peripheral vas- 
cular disease, irrespective of cause, are 
pain, numbness and altered circulation 
Pam IS the most outstanding com 
plaint, it vanes m intensity, character 
and distribution depending upon the site 
affected and the severity of the disease 
In the early stages of lower extremity 
affection, when the occlusion is limited to 
the digital or plantar vessels there may, 
after walking only a short distance, be 
either a burning sensation or a sharp 
pain in the foot which may radiate to the 
oiU muscles Numbness m one or more 
toes or m the foot may accompany the 
pam or it may occur independent of 
piin, numbness may occur during ex- 
ercise or when at rest Numbness of the 
finger tips is an early manifestation of 
occlusion or spasticity of die peripheral 
vessels of the upper cxtrcniitics Inter- 
mittent claudication occurs m late stages 
of vascular occlusion The pam m the 
calf of the kgs is brought out b> walking 
and IS dcscnbeti as a severe cramp It 
usually stops when resting Pam in (he 
buttock, after walking, which radiates 
downwards ma) be erased by spasm or 
partial occlusion of the inferior gluteal 
artery As the occlusue disease pro- 


gresses the pam becomes aggravated and 
may be continuous, even when at rest. 
Coldness, numbness and cessation of 
perspiration in the affected parts may 
precede pain or may accompany it 
Blanching of the affected part may ac 
company numbness and precede pain 
Hyperemia of a part and often deep 
cyanosis may occur with pain 

Thromboangiitis Obliterans 
(Buerger*s Disease) 

This IS a disease of the blood vessels 
occurring in young or early middle aged 
men, causing occlusion thrombosis in the 
arteries and phlebitis in the veins I” 
this disease the veins as well as the ar 
teries are affected, thus differing 
arteriosclerosis obliterans, m which the 
arteries alone are affected This disease 
IS characterized by excruciating paw i'' 
the foot, leg or arm, usually worse dur 
mg the night The extremity affected 
IS Q'anotic, cold and clammy When the 
affected part is lowered it rapidly h** 
comes congested but blanches just a* 
rapKlly when elevated Pulsation m the 
dorsalis pedis, posterior tibial or tlie ar 
tcries of any affected part is cither d^ 
creased or obliterated Heat and col 
sense is dimimsiied , pam is a prominent 
symptom, and gangrene may occur m t^ 
toes, foot or in any other parts affected 
by thromboangiitis obliterans 


Differential Table 


TlltOMBOANCIlTlS ObutOaNS 
AffccU llw arteries and \eins 
MiRraiiiiK ll.lel.t,, common 
I’on.Lljr ci mflamnatory nature, most pr« 
alcnt amoiiu males *** 

1 kmJul cml., 

Kt imen or Ictneeii ll e ages of ISand 45 


AUTEftlOSCLESOSlS ObUTOIANS 
Affccu the artencs cxclusnely 
Xo migraUng pltlebilis 
^(etabotic m nature structural charge* 
the intima, noninflammatory, occurs i® 
fjoth sexes 

Not usually a familul predisposition 
Most prevalent past middle age. 



Diseases of the Vascular and Lymphatic Systems 


537 


Tingling and numbness of the affected part 
when held m certain postures Pam when 
m motion, or intermittent claudication m 
advanced cases 

Plantar ischemia usually associated with ob* 
litcrated dorsalis pedis pulsation 

The disease is slowl} progressive and has a 
tendency to develop a collateral circulation. 
Swelling redness and pain m affected foot 
when in the dependent position. One leg 
may be affected at first 
Coldness and cyanosis 

Before gangrene sets m the toenails may 
not be affected 

X ray examination will not show calcareous 
vessels 

Gangrene niay be caused by tlirombo 
angiitis obliterans, by arteriosclerosis, 
diabetes, Raynaud s disease and embohe 
diseases 

Raynaud’s Disease 
The etiology of Raynaud s disease is 
unknown It appears to be a peripheral 
vasospastic disease affecting all the four 
extremities the tip of the nose and occa 
sionally other acral parts This disease 
IS more prevalent among women than 
men In the milder forms exposure to 
cold reaction to excitement or to pain 
will cause blanching of the fingers and 
toes accompanied by numbness and a 
tingling sensation This blanching is fol 
I’owetf 6y redness or cyanosis wifft a 
sensation of heat Tliese attacks may 
last several minutes to an hour, th^ 
may be relieved by friction of the parts 
or immersion in warm water In severe 
cases there may be localized small trophic 
ulcerations of the skin scleroderma or 
trophic changes m the fingernails and 
toenails. Arterial pulsations remain 
normal 

Brylhromelalgia 

This IS caused by excessive localized 
vasodilation of both feet though one foot 


Tinging numbness and pain m various parts 
of the foot and leg 


Plantar ischemia may occur in the presence 
of palpably pulsating dorsalis pcdis and 
other arteries 

No tendency to form a collateral circulation 

Generally no swelling tfie skin feels dry, 
scaly and may be fissured, generally a 
bilateral affccuon from the start 
Gitdness and pallor 
Dry brittle and discolored toenails 

X ray examination of the extremities may 
show generalized calcareous infiltration of 
the arteries 

alone and occasionally an upper extrem- 
ity may be affected The etiology is un 
k-nown, It may occur in either sex The 
outstanding symptoms are redness and 
intense burning pain in the affected part 
when kept in the pendent position These 
altncks come on at irregular intervals 
and may be relieved when the affected 
pan IS elevated or immersed m cold 
water During llie attack the part is red 
and hot and the superficial vessels are 
distended and pulsate (See p 885) 

Essential Thrombophilia 
This IS a type of thrombosis usually 
ixTurni^ in the medium sized arteries 
without any demonstrable arteriosclerosis 
or inflammatory changes in the arterial 
walls The symptoms depend upon the 
site of the lesion There may be pain 
and occlusive symptoms m the parts 
supplied by the cerebral, retinal and 
visceral arteries as well as by the arteries 
supplying tJie extremities. The coagula 
tion time of the blood is usually dimin 
ished The etiology is unknown, such 
cases were observed after electric shock 
bums and after trauma 
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Embolic Occlusions of the Arlenes 
These may result from vegetative en 
docarditis from the breaking off of por 
tions of a thrombus and forming emboli 
as seen m mural thrombosis of coronary 
origin m auricular fibrillation and in 
myocarditis These may cause localizing 
signs such as aphasia hemiplegia or 
sensory disturbances wiien the cerebral 
vessels are affected When a peripheral 
vessel becomes occluded there will be 
sudden pain, blanching and cessation of 
arterial pulsation below the point of ob 
struction If occlusion occurs m any of 
the viscera there may be pam and inter 
ference with tlie function of tliat part 

Periarierilis Nodosa 
Periarteritis nodosa is characterized 
by inflammatory lesions in the smaller 
and medium sized arteries All the coats 
of the arteries are affected showing hya 
line degeneration and inflammation The 


many of the arteries, their number varj 
from a dozen to several hundred Oc 
casionally there may be found small 
nodules on the skin or m the subcutane 
ous tissue These nodules are tender or 
painful to touch 



Fir 1 1— PeriartenUs nodosa Photo- 
iwcrograph (high magnification) showing 
the composition of a nodule the innltr* 
tion of the vessel walls and the clotted 
lumen 



Fig 10— Pcrartcnts nodosa Phof«. 

J ..... o , .hroruLV. "ofLSS’”’ 

l“'"“ “f of >1.1 may 

...romUtic o,l,c„ ,„aj d.ow 
S,„all 

■Jh »l,„c color ranging „ae 
■Imt of a p.nhcad ,o a jaa arc found ■ 


The etiology is unknown it occur* 
more frequently among joung male* 
than in females 

Symptoms The disease may folloi'' 
a cold or any infection it runs a 
septic course with fever weakness pm* 
III the muscles joints and epigastnuin 
There ts usually digestive disturbances 
such as vomiting diarrhea melena and 
abdominal cramps, occasionally there 
itray be symptoms of mesenteric throm 
bosis or perforation of the bowel There 
may also be cough and hemopt)S ' 
anemia asthenia and emaciation The 
kidne>s arc affected in over 80 per cent 
of the cases Hypertension is nearly 
'>t>s present Leukocytosis and occa 
sionally eosinophilia may be present 
Painful lesions along the arteries and m 
tlie skin when present are important 
diagnostic data 
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Prognosis: The disease may run 
from a few weeks to a few monllis Re- 
co\ery is rare 

Acuie Arientis 

TJic artenes are resistant to infectious 
processes, though occasionally acute cn 
darteritis may develop duniig the course 
of t>'phoid fever, septicemia and pneu- 
monia Localized inflammation of an ar- 
tery ina> result from local suppuration, 
syphilis, tuberculosis, rheumatic fever, or 
from some infection of the lymphatics or 
the vasovasorum Severe infection may 
cause necrosis ami rupture of the vessel 
With hemorrhage 

Examination of ilie Capillaries 
Despite the fact that the> are the small 
est of the blood vessels, the capillaries, 
because of their distribution throughout 
the skm and the other superflcial parts 
of the body, are of great importance m 
the circulatory system What is usually 
termed "the complexion ’ of an individ- 
ual depends largely upon the degree of 
fullness or emptiness of the capillaries in 
the skin Thus, a flushed skin means full 
capillaries, and prr contra, pallor means 
comparatively empty capillaries 
Capillary pulsation is a prominent symp 
tom in aortic regurgitation (Qmrekes 
capillary pulse) This pulsation consists 
of a periodical waxing and waning of the 
skin color, synchronous with the apex 
beat and the carotid impulse It is ob 
served upon the fingernails, lips, and 
upon the forehead, when the skin is 
briskly rubbed In order to bring out 
this pulsation more prominently in the 
fingernails the patient’s hand is sup 
ported, and a finger held lightly between 
the examiner’s thumb and forefinger be 
low the first metacarpal joint Very gen 
tie pressure is then brought to bear on 


the lateral surfaces of the finger If 
capillary pulsation be present, it will 
tlius be noted readily at the roots of llie 
nails Gentle pressure upon the finger 
nail Will often accentuate the capillary 
pulsation in the nail A flashlight lield 
underneath the fleshy part of a distal 
plialanx will reveal a pulsation beneath 
the fingernail This pulsation, when 



present on the lips can be brought out 
more clearly by pressing a glass slide 
upon the mucous membrane of the lower 
lip Capillary pulsation while always a 
proniiiieitt sign m aortic regurgitation, 
IS at times also observed m exophthalmic 
goiter and in certain anemias, particu- 
larly when associated with disease of the 
penpheral arteries Cases have also been 
reported where capillary pulsations oc 
curred m otherwise healthy persons after 
fatigue 

Examination of the Veins 
Only superficial veins lend themselves 
to physical examination They are ex 
ammed chiefly by inspection and palpa- 
tion 
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The veins are inspected for fullness 
engorgement and pulsation Unusual en 
largement of the veins is caused by some 
condition that intercepts the flow of 
blood to the heart This obstruction may 
be general or local 


Diseases of the Veins 


General Venous Dutenlton 

General \cnous distention may be 
caused by 

I Failure of the Right Ventricle 
The right ventricle being overfilled and 
its walls having lost their elasticity can 
not propel a sufficient quantity of blood 
to the lungs for aeration This produces 
a certain amount of back pressure thus 
causing a general stasis m the venous 
s>stem Not only are the superficial 
veins increased in size but the larger 
veins particularly those of the neck are 
pulsating and the surface of the body 
IS cyanosed 

II Stasis m the lungs from any 
cause such as emphysema fibroid phthi 
SIS and pertussis In such cases the 
lungs are unable to receue all the blood 
the right ventricle should normally force 
into them therefore a certain quantity 
remains within the right ventricle This 
IS often the beginning of excessive right 
mtraventncular pressure When this con 

dition persists ,t usually becomes pro 
gressive and results m right ventricular 
dilatat on with the symptoms described 
above. 


in Compression of the vena cava 
b) tumors aneur>sm adhesive per, carrli 
tis or other adhesive bands These ob- 
stmehons are purely mechanical the 
lumen ,s constricted and the flow thia, 
mtcrceptcd causing a stasis above the 
point of compression 


IV General convulsion causes ten 
porary shisis because the muscular con 
tractions during convulsions are liable 
to compress the v eins m certain parts d 
the body ' 

Local Venous Distention 
Local V cnous distention may be caused 
either bj a tumor or by adhesive bands 
pressing upon i vein which drams a 



Fig 13 — Vancose \eins 


definite part Venous thrombosis maj 
have the same effect as does a tumor 
pressing upon a vein Disease of tbe 
vessel wall maj lead to distention 

I Distention of the veins of the 
scalp may be due to (a) Tumors of 
the neck (6) thrombosis of the lateral 
sinuses (c) meningitis (d) chronc 
h>drocephaIus 

II Distention of the jugular veins 

niay be due to (a) Intrathoracic pres 
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sure (metliastinal tumor) , (b) aneur>sin 
of the aorta, (c) tricuspid regurgitation, 
(d) se\ere i>arox>sms of cough (tempo- 
rary) 

HI Distention of veins in the arm 
maj be due to Uirombosis or pressure 
by a tumor, enlarged glands, etc , upon 
the axillary \eins 

IV Distention of the veins of 
either leg may be due to tlirombosis or 
pressure upon the femoral \cin 

V Distention of veins of both legs 
(\aricose veins) inaj be due to (o) 
Pressure on the inferior vena cava by 
abdominal or pelvic tumors, (b) ascites, 
(c) thrombosis or pressure upon both 
femoral \ems, (d) fecal impaction, (<r) 
uurapelv 1 C pressure , (i) prcgnauc) 

VI Distention of superficial ab- 
dominal veins may bt caused b> (o) 
Compression of the inferior vena cava, 
(6) portal obstruction, (c) tumors of 
tlie liver, (d) itropluc cirrhosis, (c) 
ascites, (f) greatly enlarged spleen, (g) 
greatly dilated stomach 

Venous Pulsation 

Normall) , \ enous pulsation is not vist 
ble in well nourished individuals how 
ever, m persons who are otherwise nor 
mal but are moderatcl) emaciated and 
liave httle subcutaneous fat, pulsation in 
the neck maj be readily noted, particu- 
larlj dunng respiration The veins can 
be seen to fill during expiration and col 
lapse dunng inspiration, because of neg 
ative mtrathoracic pressure which at tJiat 
time draws the blood toward the heart 
Swelling of the jugulars during expira 
tion IS due to the positive pressure ex 
erted upon the veins which causes a 
retrograde wave of blood to close tlie 
valve above the jugular bulb 

Pathologically, this pulsation is very 
much increased m asthma and chronic 


emph> sema , it is also increased by cough 
Adhesive pericarditis usually reverses 
the filling and emptying of tlie veins, 
» e, the jugular veins fill dunng in- 
spiration and empty during expiration 
because during inspiration the superior 
vena cava is constricted by adliesions, 
vvhicli hinder the venous flow toward 
the heart 

the venous pulse is presya- 
tohe in time, or negative because the 
veins fill during expiration and empty 
themselves during inspiration Patholog 
ically, the venous pulse may become sys 
tohe in tune, or positive, because it may 
fill during inspiration It is important, 
therefore, not to confuse the systolic ven- 
ous pulse with the carotid pulse A jugu 
lar vcm iiuy appear pulsating because of 
die iranmission from an underlying caro- 
tid artery This can be differentiated by 
milking the v ein upward , if the blood 
does not follow as a venous wave from 
below, the pulsation is due to carotid 
transmission A positive venous pulse 
due to tricuspid regurgitation usually 
follows the fingers upward The normal 
negative venous pulse can be differen 
Hated from carotid pulsation by com 
pressing the vein near its middle with 
the finger Pulsation will cease on the 
jiroximal side of the compressed vein 
showing tliat the blood does not regurgi 
tate from the heart There is also a de 
aded diminution of the undulation on the 
distal side which show s that the pulsation 
is not transmitted from an underlying 
artery The presystolic wave of the nor 
mal jugular pulse rises slowly and is 
followed by a sudden systolic collapse, 
vvhicli in turn is followed by a short 
interval before the next wave appears 
This phenomenon is due to systole of 
the nght auricle because the right 
auricle contracts during venous disten 
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tion , the back current is stopped at the 
jugular valve which transmits Uie shock 
above The jugular pulse also differs 
from the carotid impulse by its force, 
thus, m the jugular vein the pulsation is 
mere undulation, while in the carotid 
artery it is an active circumscribed 
impact The venous pulse of tricuspid 


I Anemia, due to the change m the 
viscosity of the blood and the increased 
rapidity of the circulation 

II Compresston of the jugular lems 
due to posture (turning the patients 
head), pressure of an enlarged gland, 
or any other condition that inaj con 
strict Its lumen 


regurgitation is positive and occurs syn 
chronously with the apex beat and earn 
tid impulse It is best seen at the right 
jugular bulb in the supramastoid fossa 
where the take of the vein closes above 
tbe bulb When the valve becomes in 
competent, a positive systolic venous 
pulsation can often be felt upward in 
the neck 

The regurgitation of blood which is 
urged upward through the incompetent 
orifice into the auricle with each right 
leiitricular systole, takes place into the 
superior vena cava, right innominate 
and internal jugular veins This jugu- 
lar pulse may disappear while die pa- 
tient assumes an upright posture because 
gravity favors its disappearance In 
some cases of tricuspid regurgitation 
the acnous pulse can also be noted on 
the left side A venous pulsation may 
disajipcar when the nijocardmni becomes 
icry weak or when the heart rale ,s 
extremely rapid ruiiclionat tricuspid 
iiisuiricicncj, particularly when asso- 
ciated with pronounced aiienin, may 
tcmiioranlj cause a liositnc jugular pul- 
sation whicli occurs sj nchroiiously with 
a soft sjstohc iiiurniiir licard oiir die 
mitral area 

VenouM Hum 

Tills IS a comimious humming or 
burring sound wliicb occurs during die 
1 ing c, a j|„| 

the cm cm,.,.c. Three conditions mas 
proilucc It 


III Tricuspid insufficiency 

Phlebitis 

Inflammation of tlie veins is usually 
accompanied by pain, mflammator) 
swellings corresponding to tlie affected 
vessel and edema of the affected ex 
tremity It is usually the result of a" 
infection or traumatism 

Phlebitis may be divided into tlnw 
groups (I) Plastic or noiiinflainnu 
tory phlebitis, (2) thrombophlebitis 
siugrans, (3) suppurative phlebitis 

(1) Plastic Phlebitis This maj w 
cur after an injury, after surgical opera 
tion, m fevers such as typhoid, pneufflo- 
n'a, influenza, during puerpenuia 
(phlegmasia alba dolens), m local infw 
tions, m gout, in thromboangiitis obliter 
ans, m stasis, and m syphilis Irre^pec 
live of Its etiology, the syniplonis depend 
upon the size and extent of the %esse! 
affected and the degree of collateral cir 
culation established When the return 
circulation is grossly affected, swelhnft 
coldness and pain m the extremity ouy 
<lcvtlop iiid may lead to gangrene. 

(2) Thrombophlebitis Migrans 
rills IS a condition characterized by the 
occurrence of local areas of ilirombophle* 
Intis m \anous \eins at \arious inlenals- 
It may affect the superficial veins of 
arms and legs or the larger > iscera 
veins When it affects the pulmonar) 
vessels it may cause signs of infarction 
and hemorrhage In the sujierfici^l 
veins It causes localized redness 
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pam, and there nnj be {e\cr The et» 
ology IS obscure, it may occur with 
gout or syphilis or it may be an early 
expression of Buerger s disease 

(3) Suppurative Phlebitis This re 
suits from infections of the walls of the 
veins bj adjoining infected areas This 
causes pain and tiirobbingo\ er the affccleil 
vein, edema of the surrounding tissue, 
fever chills and other toxic mamfesla 
tions Septic emboli may be carried b) 
this infection to distant parts of the body 


Venoua Thrombosis 
Venous thrombosis may be caused 
by phlebitis or it may occur as a primary 
condition , often they occur together 
When It is nonmfectious and the affected 
vessel IS not large the sjauptoms are 
mild When a large vessel is affected 
the signs are those of vaious obstnic 
tion If tlie thrombus is suppurative 
signs of local and general infection are 
prominent Thrombosis may occur m 
tlie lateral longitudinal and cavernous 
sinuses These are usually due to some 
suppurative lesion in the skull and cause 
toxic symptoms and local signs Throm 
bosis of the central lateral vein is occa 
sionaily seen in senile arteriosclerosis 
and may cause sudden blindness or 
glaucoma ciomu. Tumor. 

Glomus tumors are small bluish red 
or purplish areas measuring a few min 
m size They are found as a rule, upon 
the palmar surface of (he hand and 
the plantar surface of tlie feet more par 
ticularly at the finger tips under the nail 
beds on the inner surface of the fingers 
and on the thenar and hypothenar re 
gions They are formed by convoluted 
blood vessels made up of peripheral ar 
tenovenous anastomoses surrounded by 
muscle and epithelial cells They may 
occur singly or in numbers and are ex 


ccedingly painful The pain is of a burn 
ing clianctcr and is aggravated by ex 
posure to heat 

Telangiectasia (Angiomatosis) 

Telangiectasia is a localized enlarge 
mciit of the smaller superficial vessels 
Tliese enlarged vessels may be found 
in tlic mucous membranes of the nose 
mouth or elsewhere, they may also 
occur upon tlie face or other parts of 
the body This may be hereditary fami 
lial (as described by Goldstein) or 
secondary caused by local injury or 
disease and congenital nonfannliat 
(Navoid) These lesions have a tend 
ency to cause spontaneous hemorrliages 

Peripheral Circulation Function 
Tests 

In determining the adequacy of the 
peripheral circulation various tests may 
be performed, these often indicate the 
functional capacity of the capillaries and 
arterioles The commoner tests are 
(1) The Jiisramine test, (2) surface 
temperature test, (3) the mtradermal 
saline test (4) capillary resistance test 
(5) plantar ischemic test and (6) Oscil 
loinetrK readings 

(1) The Histamine Test 0 1 cc of 
1 1000 histamine is injected intrader 
mally or by the scratch method (care 
must be taken not to draw blood by 
the scratch) m several sites upon the 
part to be tested Normally a wheal 
begins to appear over the site of injec 
tion at the end of two and one half mm 
utes and is completed at the end of ten 
minutes The wheal is generally sur 
rounded by an erythematous area flare 

A delayed reaction usually indicates 
impaired circulation In severe cases of 
endoartentis and in Buerger s disease a 
wheal may not form at the site of injec 
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tion In vasospastic disease the hista 
mine reaction may develop slowly The 
return of a histamine reaction where it 
was previously absent denotes recoveiy 
( 2 ) Surface Temperature Test 
I he surface temperature of a part may 
be tested m various nays Ordmaiy 
palpation may reveal gross changes in 
the temperature of various parts tlie 
less obvious changes of temperature may 
be detected by the aid of various instru 
ments of the dermocouple type such as 
the dertnathenii the potentiometer etc 
By the aid of these nistniments the sur 
ace temperature of various parts of the 
may be determined when at rest 
following exertion following the appli- 
ation of hiat or cold to two similar pms 

dies), and then the temperature of each 
IS niKsurcil and the rapidity with which 
tlic temperature of each of the tested 
Iiarts returns to normal is noted 
The dctennination of temperature of 
a part after block ancsllicsia is an ade 
quate dilTerentul |»mt In total occlu 
SK n o the vessels of a part the tempera 
u e does not rise after nerve block 
spiral or general anesthesia but will rise 
to V considerable degree in the presence 
vasospasm Also vccordiiig lo Gib 
bon wid Und.st 111 ,1,0 ,„g,_ 

vidral when the upper cxlrcmilies arc 
imnurscd m warn, water for one hour, 
he leiniwralure will „se ,n ,l,e lower ex- 
trcmilits (or when the lower extremities 

re immersed die teniiwraiure will nse 'n 

the 11, ,xir exlrcmilies) I„ the prc.incc 

rxc'iw br'“‘°" ”»• 

non u.ually^oiu'^’,''""" “ 

(d) The Imradetmal Saline Test 
■•^^>,>1, , ; miccliiig 02 cc of imr 

Jwf a n. 


Tl 


• r j jj 

It J (Vn ) 


nul saline solution mtradermall} at \-an 
ous levels of the part to be tested and 
noting the lengtii of tune required lor 
the absorption of the wheal In the nor 
nial, the wheal may not be totallj ab- 
sorbed within one hour The disappear 
mg time is considerably reduced m 
vascular disease and the time increases 
when the vessels improve 

( 4 ) Capillary ResistanceTest This 
consists of creating a localized er}them 3 
and noting the number of capillarj he® 
orrhages in that part To induce the 
hyperemia a tourniquet is applied tight!) 
around the arm, a vacuum cup may be 
applied, or the skin over the boiij promt 
nence may be flipped An increased 
number of capillary hemorrhages denotes 
diminished capillary resistance. This i 
found m purpura, scurvy, vitamin Cde 
ficiency, various fevers toxemia nu 
tntional defects and some of the blood 
djscrasias 

( 5 ) Plantar Ischemia Test (Buef 
gee) Tins is performed b> having the 
reclining patient keep his feet elevated at 
an angle of SX) degrees and extend and 
flex Ins feet and toes at the rate oi 

to CO times a minute for one minute do 
the presence of occlusive vascular dis 
ease, marked pallor appears upon the 
sole and toes of the affected foot ''or 
maJly no color change is noted 

( 6 ) Oscillometnc Reading The os 
cillomctcr or vn ordinary spli)gmoin3 
noinelcr inav be employed to test for ar 
tenal pulsation m an extrcniitv Tl® 
cuff IS applied around the calf of 

itid inflated lo a point corrtsi>oii<i 
a bttlc ilwvc the individuals di 3 >tt>!® 
pulse pressure The v igor and extent oi 
the oscdlatjons of the nitrcuiy column «> 
a nicrair} mstruinuit or the nccille »’ 
an aneroid mstninicnt will indicate the 
paten<5 of die artcncs iii die leg 
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JatJons are absent Jii occlusive vascular 
diseases 

X ray of the Arteries This may 
reveal the presence of calcareous in 
filtration Arteriography has at present 
a limited field of usefulness When 
hannless opaque solutions for intravas 
cular use are found, arteriography and 
intravenous and intncardiac studies by 
X ra>s should be of greater use 

TIic Lymphatic System 
The Ijniphatic system consists of the 
thoracic duct the right Jjmphatic duct 
smaller l>mphatic vessels (lymphatics) 
tissue spaces lymph nodes or glands 
and a large number of lymphoid celb 
m various sized groups distributed 
among all the organs and most of the 
tissues of the body The function of the 
lymphatic system is not entirely known 
The various lymphatic nodes appear to 
act as filters of the blood plasma both 
abstracting from and adding substances 
to the bssue fluids Tlie lymphoid 
glands among their other functions arc 
the source of the lymphocytes The 
lymph is collected from the various 
spaces tissues and organs by the Jyni 
phatics which run parallel to the veins 
The lymphatics like tlie veins en route 
to the heart continue to join larger 
vessels until the largest lymphatic ves 
sels are formed These the thoracic 
Juct and the right lymphatic duct empty 
into the left and right large venous 
trunks which pour their contents into 
the right auricle and thence into the 
blood stream 

Diseases of the Thoracic Duct 
Obstruction of the thoracic duct by 
inflammation tumors or tuberculosis may 
cause chylous effusion m the pencar 
dium pleura or pentoneuni The diag 


nosis of disease of the thoracic duct is 
not easily made 

Disease of the Lymphatic Vessels 
Lymphangitis Acute lymphangitis 
occurs as the result of acute local in 
factions It is characterized by tlie oc 



Fjg 14 — Elephant as s 
(Courtesy of Dr D Budin ) 


currence of red streaks leading from 
the infected area towards the regional 
lymplt nodes The reddened streaks are 
tender to touch and the lymph nodes 
are swollen and tender to touch 

Lymphangiectasis Dilatation of 
lymphatic vessels usually results from 
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obstruction of the larger l>mph \cssels 
by scar tissue carcinoma or other tumors 
or by infiltration of the vessel walls fay 
inflammation tuberculosis or syphilis 
Obstruction of tlie deeper \ esscls causes 
dilatation of a group of smaller Km 
phatics 


Unilateral elephantiasis This usu 
ally alTccts one lower extremitj and 
often also the gcnitaln occasionally if 
develops nliopathically at or about pu 
f»crty It IS iiiore common in fenulcs 
than m males 



EUphantiasis Th.s is a chroiac 
fuse swelling of one or both legs ' 

extremities are swollen cooltotfcto 
and do not pit on pressure or , 
sbghtly so It IS due to obstmetior 

lymph ^a„„e,s doming theatre. 

part Elephantiasis may be acquired 
congenital The acquired fomi resi 
from injury Inflammation nahgm, 

the lymphatics by F,hr^ 

.11.™ (See pp 752 to 76 1080) 
M, hoy’s disease or Meigos c 


Disease of the lymph iSodei 
Lymphadenitis This may be acute 
or cliromc generalized or localized 
Acute lymphadenitis This occur 
as a result of local infection associated 
uitli lymphangitis It is also associated 
with some of the acute infections such as 
rubella measles scarlet fever diphtheria 
mononucleosis (glandular fever) etc 
Chronic lymphadenitis This nai 
occur m pyogenic infections tuberculin 
SIS syphilis lyniphadenoniata carcino- 
ma sarcoma Hodgkins disease lympl* 
alic leukemia status thymicolymphaticus 
and in Mikulicz s disease 
Mtluhcs's disease is a slowly develop- 
ing bilateral painless enlargement of the 
lacrimal and the salivary glands » e 
parotid submaxillary and sublingual 
glands The enlargement is due to h) 
perplasia of the lymphoid tissue not to 
the secretory elements of the salivarv 
gland It IS of unknown etiology 
occurs only during adulthood 
lymphosarcoma These may affei 
any of the lymphatic glands and metasta 
size by way of the lymphatics to distan 
organs The most common primary le 
Sion IS m the cervical glands otha 
sites for primary les ons are the medias 
tmum the tonsils the nasopharynx th< 
retroperitoneal lymph glands and the 
lymphoid tissue of the intestine 
Diagnosis Since cervical adenitis 
•*iayr also be caused by tuberculosis 
syphilis lymphocytic leukemia Hodg 
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kin’s disease, etc , a definite diagnosis 
can be made only alter a biopsy 
Status Lymphaticus: This is a con- 
dition in winch there is hypciplasia of 
all the l}*niph glands of the body in- 


cluding the thymus gland (For details 
see p 7S5) 

Hodgkin’s Disease; Tins at times 
IS alluded to as lymphadenoma,^ (For 
details see p 569). 
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Diseases of the Blood-Forming Organs Associated 
With Microscopic Changes in the Blood 


The blood is the vital fluid of the 
bod> A%hich holds m suspension the 
corpuscles and platelets that are formed 
b} tJie blood making organs, and holds 
m solution the \anous nutritive ele- 
ments prepared b> the digestive tract 
In the blood plasma are also dissolved 
vanous gases, glandular products, clot 
forming substance^, organic and in- 
organic salts, end products of digestion 
and of metabolism as well as other sub- 
stances 

Nearly all of the diseases that may 
affect an individual have a secoi)dar> 
effect upon the ph)siology, the chem 
istrj. Or the composition of the blood 
In some diseases microorganisms or 
their products may circulate freely m 
the blood stream Diseases of the blood- 
making organs are characterized by a 
change in the corpuscular elements of 
the circulating blood and may be classi 
fled as (o) Diseases in which the red 
corpuscles are affected, (b) diseases in 
which the white corpuscles are affected, 
and (c) diseases m w hich the platelets are 
affected There are also diseases in which 
two or all three of these elements as well 
as some of the plasma constituents may 
be simultaneously affected (See Blood 
Examination Chapter, p ^2) 

Terminology 

Anemia is a sjmptom manifested by 
a morbid state of the blood resulting 
from disease somewhere m the body 
ft is cliaractenzed by a deficiency m 
quantity (blood volume) or qaahty 


(cr)throc>tcs and hemoglobin), with or 
without change m the number and variety 
of leukocytes 

OUgevua is a reduction m the total 
quantity of blood 

Oltgocylhama is a reduction in the 
number of red corpuscles 

Ohgachrameinui is a reduction in the 
amount of hemoglobin 

The eryllirocytes or red blood cor 
pusclcs nu> undergo various clianges 
in color, size, shape and in their ability 
to take stain 

The tionml erythrocyte is spherical 
and biconcave, measuring from 72 to 
78 microns m diameter, it presents a 
pate area in the center and stains a pale 
pink with eosm 

Hypochromasta or anoehromasta de- 
notes a deficiency m hemoglobin It 
IS characterized by the presence m the 
of ^ large, pale, central 
area winch may be eccentric in position 
and somewhat distorted m shape This 
IS found in chlorosis, microcytic anemia 
and secondaiy anemia 

Polychroinatophilia, or purple colored 
erythrocytes, when stained with eosm 
(because it readily takes the methylene- 
btue stains as well as the eosm), are 
found in all forms of severe anemia 
This IS an evidence of cellular im- 
maturity 

Basophilic degeneration or granular 
degeneration or stippluig of the red cells 
IS characterized by the presence of many 
fine and coarse dots m the erythrocytes 
when stained with eosm methylene blue 

( 551 ) 
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(Wright’s stain) The granules nmy ap- 
pear either uniformly or irregularly dis- 
tributed throughout the cell , they may 
appear in several groups in the cell or 
form a ring around the cell circumfer 
ence This is found in severe primary 
and secondary anemia, especially that of 
lead poisoning , also in malaria and leu- 
kemia, but not in aplastic anemia 
Embryonic Cells — Microcytes are 
erythrocytes smaller than normal , they 
are found in hypochromic, hemolytic and 
other forms of anemia associated with 
ohgochromemia 

Macrocytes are erythrocytes larger 
than normal, they are found m certain 
forms of anemia, vi3 , the hyperchromic 
anemias 

Normoblasts are nucleated red cells of 
normal size and normal staining power 
They each have a small deeply stam 
mg nucleus which may be round, lobed 
or clover leaf shaped Occasionally they 
may be broken up into two or three 
nuclei These are seen ui severe forms 
of anemia 

Megaloblasts are nucleated red cells 
larger than normal, each containing a 
large nucleus and poljcliromatophihc 
cytoplasm , the) are found m some types 
of severe anemia, especially m perm 
Clous anemia 

Microblasts are nucleated red cells 
smaller than normal , they are found in 
some forms of se\erc anenna 
Poiktlocylcs arc defonned or irregu- 
lar!) shaped red cells , they may be o\a1, 
pear shaped, elliptical club sliapcd or 
an> other form, they are found in the 
blood of se\ ere t) pcs of anemia Poikilo 
c)tosis occurs in conjunction with amso- 
c)losis {\anation in size) 

Reticulocytes are \try )oung or im- 
matiirc red corpu'iclcs containing a 
coarse network of granular fibrils or 


filaments Their presence in the blood 
stream is an indication of blood regen 
eration Normally m adults they are 
found to be less than 1 per cent, and 
in young infants from 2 to 4 per cent 
In some of the blood diseases, * e, 
pernicious anemia, hemolytic jaundice, 
etc , when blood regeneration is active, 
a high percentage of reticulated red blood 
corpuscles appear m the blood stream 
Reticulocytes, when present m the blood 
are discovered only by the “vital stain 
ing” method and are not found by the 
ordinary dry slide staining method 

Embryonic red cells are found in all 
types of severe anemia where the de 
struction of blood cells is faster than 
their manufacture The blood making 
organs, in order to meet the demand 
for more cells than they can supplyi 
throw into the circulation a number oi 
unfinished (embryonic) erythrocytes 

The Blood Dyscraslas 

The diagnosis of the various blood dis 
eases associated with changes m the 
number and type of the red and white 
cells, the liemoglobin percentage and the 
number of platelets is usually made by 
laboratory studies of the freshly drawn 
blood Many of these diseases, m addi 
tion to characteristic liemograms, also 
show definite physical signs and cluneal 
symptoms 

Symptoms such as weakness, tinglmg 
o£ the extremities, headache, digesti'C 
disturbances, glossitis, certain nervous 
manifestations and cardiac palpitation 
are usually found m most of the blood 
dyscrasias 

Hiysical signs such as pallor, eithw 
of a lemon yellow tint, an ashen gwy 
or a bloodless hue, are found m various 
forms of anemia Subcutaneous and 
submucous membrane hemorrhages are 





Staged in Formation of Keo Buooa Cells 
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found m severe 'inenuas, leukemia and 
puq>ura Enlarged l^inph glands, a large 
spleen and hver arc found in the leu 
keniias, m a few of tlie anemias and m 
Hodgkin’s disease A functional heart 
nmnnur ini) result from impovenshcd 
blood, and occasionally the presence of 
an organic munnur nn> give a clue to 
the cause of anemia 

The Anentias 

Some of die anemias are primary or 
idiopathic, others arc secondary 

A primary anemia is one m vvhicli 
no etiologic factors are discoverable 
Pernicious anemia is considered a pn 
niary hj-perchromic niacroc>tic anemia, 
and clilorosis is considered as a pnmarv 
hjpocliromic raicrocjtic anemia 
Secondary aiicinios are so called when 
a dc/tnite etiology is discoverable and 
die anemia is a development as a con* 
sequence of, or in die course of a dchnite 
patiiologic entity, such as carcinoma, 
bacterial or parasitic invasion and de- 
fective nutrition Secondar} anemia is 
usvully accompanied by a considerable 
weight loss In the primary anemias, 
the loss of weight is not marked 
The anemias may be classified as 
Macroc>'tic hyperchromic anemia , mi 
crocjtic hypochromic anemia, hemor- 
rhagic anemia aphstic anemia hemo 
h tic aneiina, etc 

Macrocytic Hyperchromic Anemia 
ifacrocytic hyperchromic anemia is 
characterized by a Itjw total red cell 
count m which are found many megalo 
cjtes and macrocytes containing a high 
hemoglobin content In severe cases 
there may be various types of red cells 
that indicate aplasia or hemolysis often 
both The color index is usually above 
One The gastrointestinal findings gen 


crally associated with this type of anemia 
are achylia gastnea or a very loiv hy- 
drochloric acid content, various signs 
of indigestion, such as epigastnc dis- 
tress, belching flatulency, diarrhea or 
constipation in most cases, and, in a 
fairlj large number of cases, glossitis 
or burning of the tongue In some cases 
there may be associated definite patho- 
logic lesions in the stomach, bowel, hver 
or pancreas, while in others tliere may 
be a total absence of any organic lesions 
m the digestive tract 
The explanation of the occurrence of 
macro<^ tic hj percliromic anemia is based 
on the theorj of incomplete maturation 
of the erythroc>tes In health tlie forma- 
tion of an adequate number pf red cor- 
pviscles IS attributed to the presence of a 
hematmic maturing principle m the blood 
stream This principle, according to Cas- 
tle and his associates, is stored in tlie 
hver It IS formed by a combination of 
the ‘intnnsic factor” found in normal 
gastric juice which is secreted by the 
gastric mucosa or by the pjfonc and 
Brunner’s glands, and an ‘extrinsic prin 
ciple ’ which is taken into the gastrom 
teslinal tract with food A deficiency of 
the hematmic maturing principle m tlie 
blood stream for the use of die bone 
marrow, will prevent the red corpuscles 
from maturing bejond the megaloblastic 
stage Uiereby causing this type of 
anenua The red bone marrow is in 
creased in quantity and is loaded with 
megaloblasts w hich contam large amounts 
of hemc^Iobin A comparatively small 
number of these megaloblasts progress 
bejond this stage and develop into mac 
rocytes (large byperchronne erytbro 
lytes) The deficienc> of the hematmic 
pnnCTple may be brought about in six or 
more ways 
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1 Defective secretion of intrinsic fac- 
tor due to disease or atrophy of the 
glands that secrete tins principle 

2 Absence or defective intake of the 
extrinsic factor 

3 Defective absorption from the in- 
testinal tract of the intrinsic or the 
extrinsic factors, though both may exist 
m sufficient quantities 

4 Defective storage of the hematinic 
principle in the liver and other organs 

5 Failure of the formation of a hema 
time principle because of faulty inter 
action betw een the intrinsic and extrinsic 
principles 

6 Failure of the bone nvarrow or 
other factors concerned with the pro- 
duction and maturation of the red cor- 
puscles to utilize the hematinic principle 

Primary Pernicious Anemia (Addi 
son Biermer Anemia) This ts a hyper- 
chromic macrocytic type of anemia of 
unknown etiology, and is characterized 
by a definite symptomatology and char- 
acteristic blood findings 
Addison, in 1855, desenbed this dis- 
ease as follows 

It makes Us approach in so slow and imidi 
ous a manner that the patient can hardly fix a 
date to the earliest feeling of that languor which 
IS shortly to become so extreme The counten 
ance gets pale the whites of the eyes become 
pearly the general frame flabby rather than 
wasted the pulse perhaps large but renurkably 
soft and compressible and occasionally with a 
slight jerk, especially under the slightest exciie 
ment There is an increasing indispos tion to 
exertion with an uncomfortable feeling of faint 
ness or breathlessness in attempting it the heart 
IS readily made to palpitate the whole surface 
of the body presents a blanched smooth and 
waxy appearance, the lips gums and tongue 
seem bloodless the flabbiness of the solids m 
creases the appeUte fails extreme languor and 
faintness supervene breathlessness and palpita 
lions are produced by the most trifling exertioa 
or emotion some slight edema is probably per 
ceivcd about U e ankles . the dcUlity becomes 


extreme — the patient can no longer nse iron 
bed, the mind occasionally wanders, he falls 
into a prostrate and half torpid state, and at 
length expires nevertheless, to the very last, 
and after a sickness of several months’ duration, 
tlic bulkiness of the general frame and the 
anuMint of obesity often present a most sinking 
contrast to the failure and exhaustion observable 
in every other respect’ 

Among the symptoms m tins disease, 
aside from progressive anemia and rc 
tenlion of subcutaneous fat, are achylia 
gastrica, glossitis, or pain in the tongue, 
general weakness, dyspnea, headache and 
spinal cord symptoms 

Physical Signs. Inspection The pa 
ttent IS usually well nourished, Itas a 
waxy lemon yellow appearance^ the thu 
ecus membranes arc pale, the conjunc 
tuae pale, bluish and ictcroid, the face 
puffy, the ankles somewhat swollen, the 
tongue pale and smooth resembling the 
tongue of a fowl 

On palpation, the skin has a soft 
nonelastic feel, the apex beat >s barely 
palpable, the spleen, usually enlarged 
Percussion shows no definite signs 
Auscultation may reveal a hertuo mur 
niur over the body of the heart 

Other Signs In the early stages, the 
patellar reflex may be exaggerated and 
as the disease progresses this reflex dis 
appears The gastric secretion presents 
an absence of free hydrochloric aad, 
the urine is of low specific gravity dark 
in color and contains urobilin 

Blood examination will reveal a great 
reduction m the number of red cor 
puscles, usually less than two mflhon a 
large number of whicli are macrocytes, 
m severe cases there are poikilocytes 
normoblasts and megaloblasts The color 
index IS comparatively high always 
above one The blood platelet coant is 
seldom over 100 000 Leukopenia is the 
rule The polymorphonuclear celL are 
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reduced The l>jnplicx:>tts are increased 
m number as are also the myelocytes 
The plasma is reduced in quantity An 
indirect Van den Bergli reaction is above 
075 The reticulocytes are usually ab* 
sent When treated with adequate doses 
of liver or %entriculin or during a re- 
mission the reticulocytes appear in large 
numbers m the blood stream 

While renitssions in (he seicrrty of 
the blood picture will occur when treated 
with h\er, the achylia gastnea and the 
neurologic changes are not markedly im- 
pro\ed by treatment I like to think of 
pernicious anemia as a disease of un- 
known etiology which equally affects the 
three important systems of the body, 
namely , the blood making organs, the 
digestue system and tlie nervous sys 
tern In some patients the digestive sys- 
tem IS the first to be affected Achlor- 
hydria may develop months or years 
before the other systems show evidence 
of disease In others, the first system to 
be affected is the nervous system, and 
neurologic manifestations may precede 
the defects shown by the other systems 
by months or years, while in still others, 
the anemia is the first sign to be noticed 
Occasionally all three systems are siinul 
taneously affected 

TropicalMegalocyticAnemia This 
IS probably a deficiency anemia It oc- 
curs m the tropics, often among (he 
natives of India It is characterized by 
weakness, pallor, digestive disturbance, 
edema of the ankles, puffiness of the 
face, low blood pressure, hemic mur 
murs and occasionally by glossitis TTie 
blood picture reveals a great reduction 
in red cells and a comparative increase 
in the hemoglobin percentage Macrocy- 
tosis and amsocytosis are marked There 
may be a slight leukocytosis or a normal 
count The platelets are reduced, the 


indirect Van den Bergh reaction is nor- 
mal (below 075), hypoclilorhydna or 
a normal acidity may be present, seldom 
an achylia This condition should be 
differentiated from pernicious anemia 
whicli it closely resembles The absence 
of poikilocytosis, polychromasia and the 
normal indirect Van den Bergh (below 
075), the presence of gastric acidity and 
(he absence of urobilinogen are in favor 
of tropical megalocytic anemia 

Secondary Hyperchromic Macro- 
cytic Anemia: This may occur m trop- 
ical sprue, idiopathic steatorrhea, and 
infestations with diphyllobothnum, in 
vitamin B deficiency and exposures to 
large doses of x rays or radium It may 
also be found at times m malignancy of 
the stomach or colon, iii regional ileitis, 
or It may follow gastrectomy or other 
operations upon the gastrointestinal tract 
Occasionally it may be found in myx 
edema, malarial cachexia, after pro- 
longed hemorrhage, during pregnancy 
and in earl> childhood In these cases, 
in addition to the secondary anemia of 
the hyperchronuc macrocytic type show- 
ing a high color index, there are found 
either an achlorhydria or a hypochlorhy- 
dria, and various gastrointestinal dis- 
orders, and nervous manifestations m 
association with the signs and symptoms 
of the primary lesions 

The macroc) tic hyperchromic anemia 
often responds to liver therapy, par- 
ticularly so when the etiologic factor is 
removable 

tHicracytic Hypochromic Anemia 

Microcytic hypochromic anemia is 
characterized by a reduction of the hemo- 
globin content within the red corpuscles 
The red corpuscles are usually reduced 
m number and often in size The number 
of red coniuscles in this pe of anemia 
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seldom if ever falls to tlie very low 
level reached by cases of macrocytic 
anemia The red cell development is ar 
rested at the level of the erythroblastic 
stage and the cells are released into the 
blood stream as erythrocj tes only when 
sufficient iron and possibly other sub 
stances are available for the formation of 
an adequate amount of hemoglobin to 
fill them 

This type of anemia may be consid 
crcd as an iron deficiency anemia and 
maj be produced (1) Bj a lack of iron 
in the food, (2) bj the inability of the 
digestne tract to separate the iron from 
iron containing food (3) by the ma 
bilit) of the digestne tract to transmit 
its ingested iron to the blood stream 
and (4) by the inability of the blood 
making organs to utilize iron The dis 
cases associated only with h>pochromic 
anemia are 

Chlorosis (Green Sickness) This 
IS a primary microc>tic h>pochromic 
t>pc of anemia of unkmown etiology 
found m >oung women It is character 
izcd by oligochromcmia 

Sympioms and Diagnosis The pa 
ticnt IS usually fat The skin his a 
pale greenish tinge The mucous mem 
bnine is pale. In some instances the 
checks may haic a reddish flush par 
ticuhrly so on c.xcrtion or during emo 
lion {Chlorosis rubra) Djspnca and 
palpilalioii arc well marked and tliere is 
a tcndcnc) toward sjneope and general 
weakness, the fact and ankles arc pufTcd 
and a hcmic murmur may be heard at 
Iht apex or base 

Blood Examination Tlie red cor 
lutclcs arc not grcatlj reduced in num 
l*T ll c greatest reduction liowcicr is 
f und in the i>crccnlagc of hemoglobin 
A red cell count of four m Iho„ ,,,Ui 
only -.0 ,H.r cent of 1 tmoglobm is not 


uncommon In severe cases nucleated as 
well as irregular shaped red corpuscles 
may be found m the blood The leuko 
cytes may be slightly increased in num 
ber The lymphocytes are nonnal and 
the blood plates are usually increased 
The reticulocytes are withm nonnal 
limits Gastric disturbance such as indi 
gestion constipation and hypochlorhy 
dria are accompanying signs 

Idiopathic Hypochromic Micro- 
cytic Anemia (simple achlorhjdnc 
anemia) This is a chronic ^'pe of 
anemia found chiefly in women of the 
menopausal age 

Symptoms and Physical Signs 
There is easy fatigability weakness 
nervousness dyspnea cardiac palpitation 
and digestive disturbances Soreness of 
the tongue is a frequent complaint and 
IS often associated with a geographic 
tongue The patients are usually thm 
and liave a muddy yellowish or gnj 
ish complexion The sclcrae are bluish 
white the hair is thm lusterless and 
there is early graying The fingernails 
arc brittle break easily and are often 
concave The spleen is nearly alwa)S 
enlarged Edema of the feet and often 
of other parts of the body occurs m se 
vere cases 

Blood Examination The erythro 
cy tes may range in number from 4 000 
000 to 2 000 000 or lower tJiere is often 
marked microcytosis with hypocliromia 
The color index may range from 0 7 to 
04 Anisocytosis and poikilocy tosis oc 
cur in severe cases Tree hydrochloric 
acid IS absent m most cises Treatment 
with adequate doses of iron and feed ng 
meat and green vegetables usually causes 
marked improv cment of the anemia. 

Plummer Vinson Syndrome Tin* 
condition is associated m the tnajorit) 
of cases with hypochromic microcyte 





o 90 oo 

o o 

n^<Wo 0-9,5^' 

8= D."oOo^‘;>t3‘^ 


:^v 


Blood of Chlorosis 

(Andets and Boslon. \V B SaondctsCo) 



o 

o 


o o 


C # Q A‘'' 

v_>,, - /■' ^O ^ 

0 ° r, '■oa 9 ,-..o 


k^Qo oWo 

f ■:.vo ®. O 

O « O 0 <,/„- 5 ^, 

OO O'^- o-^^o 


Du>o> o» M%elocf\»c Leukemiv 
< \iKlcrs and Boston \V B Saundi.rs Co ) 



558 


Medtcid Diagnosis 


of blood lost The anemia is generally 
of the hypochromic type so that the 
hemoglobin percentage is low the num 
ber of red cells may vary from 4 000 000 
in mild cases to 2 000000 or less in 
severe cases and a large number of these 
are microcytes 

Aplasltc Anemia 

Aplastic anemia is a severe progres 
sive anemia of unknown origin charac 
tenzed bj a degeneration of the bone 
marrow (which often appears yellow and 
fatty) and a failure of blood formation 
It may be primary or secondary acute 
or chronic 

Acute Aplastic Anemia This is a 
pnmary rapidly fatal disease and is char 
acterized b) rapid progressive anemia 
marked tendency to hemorrhages into 
the skm and mucous membranes and 
paroxysms of fever 

Symptoms and Diagnosis The skin 
is >ellowish the spleen is not enlarged 
there is a marked tendency to hemor 
rhages into the skm and mucous mem 
bnmcs The blood shows extreme oltgo 
cjthcmia but shows no embryotiic cells 
The erythrocjte count may be as low 
as 1 000 000 or lower Nucleated red 
cells are practicallj absent as arc also 
macroc>tes poikiloc>tes and reticulated 
crjthrocjtes The platelets are reduced 
m number and leukopenia ts marked 
often as low as 2000 The potymorpho 
nuclear cells are grcatb dccrcasixl in 
number while the l)mplioc)tes arc rela 
lively or actualh increased (from 80 to 
90 per cent) Tins disease is causetl bj 
a failure of the blood makiii), organs to 
manufacture re<l corpuscles 
Chronic Aplastic Anemia Tliis 
tray tie irtmary or may develop during 
the cftirsc of severe infections svstemic 
«1 Ncascs anil tn i>crnioous anemia when 


the constant demand upon the blood 
making organs has so exhausted ibero 
as to produce an aplasia The elm cal 
picture of this form is slowly progres 
sive but eventually resembles the acute 
type 

Secondary Aplastic Anemia 
Either Acute or Chronic This mav 
occasionally be associated with chronic 
sepsis severe forms of nephritis and 
may also be caused by poisoning v'lth 
arsphenamine, benzol arseniobenzo! 
dinitrophenol mercury silver and gold 
and by overexposure to x ray s and par 
ticularly to radium 

The symptomatology of the second 
ary form is similar to the primary form 

The blood shows severe anema ab- 
sence of embryonic cells marked leuko* 
pcnia and thrombocytopenia The bleed 
ing time is prolonged Coagulation h”’* 
IS normal Clot retraction is poor Hem 
orrhages may occur from the mucous 
nnd serous membranes subcutaneously 
and from the internal organs Aplash* 
anemia is to be differentiated from per 
ntcious anemia acute leukemia purpum 
and agranulocytic angina 

Hemolytic Anemia (HyperpIasH^ 
Anemia, Ilemolyltc Icterus) 

This type of anemia is characterized 
by rapid destruction of the red eo*' 
puscles and m order to keep the cor 
puscular elements m the blood as nenrh 
nonnal as possible the bone marro ' 
hypertrophies and sends out emlryonc 
cells (immature red cells) so that nor 
moblasts niicrocvtes macrocytes 
ocytes poikilocytcs and a large nimbcr 
of rcticulocy tes arc found m the circulat 
mg MixhI The hemoglobin pcrcenl^*^^ 
is low m most cases though a h gh I en 
oglobin content mav occur in some typ^ 
Tlicse bloofl findings may ocair m per 
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nicious anemia and are also encountered 
in persons siilTcring from prolonged hem 
orrhnges such as epistaxis bleeding 
hemorriioids and Weeding gastric ulcers 
tint continue to ooze blood o\ er an t\ 
tended period of tune 

Hemol}tic anenm nn} also result 
from the ingestion of certain gases or 
game or inorganic poisons \ anoiis drugs 
and from bactenal mnsions Hemolytic 
anemia often occurs idiopathicall) The 
exLCSsivc red cell destruction or hemoK 
SIS IS cliarictenzed b) the presence of 
heniol}sms in the blood 1 a jositne 
indirect Van dui Bergh reaction and 
b} the presence of urobilm and tirol ilm 
ogen m the unne and feces Jaundice 
nia) occur in \arjing degrees of scsent) 
The conjiinctu ae are stained less deeplj 
than IS the skm and the feces are dark 
broaan a\hich contrasts a\ith the cla> 
colored stools of obstructive jaundice 
Hemolytic anemia ma) be congen tal 
or acquired Hemoljtic anemia differs 
from aplastic anemia m that m hemofytic 
anemia there is an abnormally rapid 
destruction of blood cells so that em 
brjomc ceils enter the blood stream in 
large numbers and m all stages of de 
velopment and the bone marrow hyper 
trophies because of excessive function 
In aplast c anemia there is pnmanlj an 
inability of the bone marrow to form 
cells therefore there are no embrjon c 
cells n the blood stream to replace 
destroyed cells All tiie red cells in the 
blood are of the mature tjge 

Acute Hemolytic Anemia (acute 
hemolytic anem a of Lederer) T1 e onset 
JS sudden with high fever headache 
sore throat hematuria diarrhea vomit 
mg and abdominal pam and occasional 
epistaxis It may occur in adolescents 
and j oung adults The individual is pale 
and may show various degrees of jaun 


dice (See p 603) In severe cases there 
maj be hemorrhages from the mucous 
membranes and m the skin The liver 
and spleen are moderately enlarged 

The blood show s a red cell count be 
tween 1 000000 to 1 500 000 m which 
are fcnind numerous microcy tes macro- 
cytes myeloblasts myelocytes and mi 
cleated red cells The reticulocyte count 
IS high and may reach SO per cent or 
h gher The hemoglobin percentage may 
vary from 0 5 to 1 5 per cent or it may 
be I The \ an den Bergh reaction is 
positive indirect (above 0 75 units) 

Subacute and Chronic Hemolytic 
Anemia This may occur in conjunction 
with severe debilitating diseases m chil 
dreii or adults The blood may show 
tnacroc) tes megaloblasts and a high color 
index Urobilin m the unne is increased 
and the Van den Bergh indirect is above 
07a 

Various Other Types of Hemolytic 
Anemia Acho/unc /aundtee (hemo- 
lytic icterus familial hemolytic jaund ce 
with splenomegaly hemolytic ictero 
anem a) This is a chronic congenital 
or acquired famil al blood dyscrasn 
manifesting increased blood destruction 

Phystcal exa}ninalton reveals a gener 
alized jaundice of tl e skin and mucous 
membranes The spleen is usually greatly 
enlaiged The characteristic blood find 
vtgs are as follows Red corpuscles from 
1500000 to 3 500 000 e?iibiting in 
creased fragility and variation in tl e 
size of the cells (anisocy tosis) poly 
chroniasia nucleated red cells with a 
preponderance ofmicrocytes pronounced 
rect culocy tosis may be discoi ered by the 
vital staining method the hemoglob n 
var es from 0 6 to 0 9 per cent the leu 
kot^te count may be normal or sightly 
increased The feces are very dark and 
the unne is bile sta ned 



560 


Medtcal Diagnosis 


Splenectomy is often a satisfactory 
form of treatment 

Conditions Causing Hemolytic 
Anemia Hemolytic anemia may also 
occur m the following conditions 
Acute and Chronic Malana The 
anemia is usually of the hypochromic 
type The red cells show anisocytosis 
poikilocytosis poli chromasia and an in 
crease in the reticulocj tes Moderate leu 
kocytosis or leukopenia may be present 
with an increase in the monocytes The 
icterus index maj range from 15 to 30 
Oroya Fever (Bartonella baalhformis 
infection Peruvian wart) This is an 
acute fever indigenous to South Amen 
can mountainous regions The organisms 
invade the red corpuscles and the en 
dothelial cells of the lymph nodes The 
anemia is severe and is megalocytic in 
t>pe The red cell count may be as low 
as 1 000000 The leukocytes may \ary 
from 15000 to 20 000 the majority are 
immature polymorphonuclears The Van 
den Bergh is indirect positive The 
icterus index may be quite high 
Closlndtum Aerogenotts Capsulalus 
(Welch s gas bacillus) Infection The 
anemia is ushered m rapidly often with 
in a few hours all tjTies of immature 
cells and cells in various stages of de 
struction are found in the peripheral 
blood leukocjtosis ma> be as high as 
50000 In addition to the anemia there 
are aanous degrees of jaundice 

Other severe infecUons such as t> 
phod typhus s>philis etc and also 
suppurations may occasionally be com 
j licatc<l bj this tj^pe of anemia 

Chemical poisons such as lead arsenic 
and Its compounds arseniunited h^dro 
gen pi cnjllndrazine pjndinc sulfanil 
amide sulfapjndme amidopjrine cm 
chophen potass um chlorate the nitrates 
methjlchlonde and others of tliat group 


may produce various stages and degrees 
of hemolytic anemia In these cases in 
addition to the anemia and abnormal 
red cells there are also various degrees 
of hemoglobinuria jaundice and a posi 
tive indirect Van den Bergh reaction 

Sickle Cell Anemia Sickle cell ane 
mia IS classified as a heniol^ tic anem a 
of unknown origin having a familial tend 
ency It occurs chiefl> m full blooded 
negroes mulattoes or in those of milder 
dilutions of negro blood Seieral cases 
were also reported in Caucasians Two 
stages are recognized 

1 The latent stage m which there are 
few if any constitutional symptoms and 
where a blood examination alone wdl 
reveal the characteristic picture 

2 The active stage which is charac 
terized by extreme weakness djspnea 
abdominal pam with nausea and \omit 
mg pain in the muscles and joints and 
ulcers on the legs 

Physical Signs The phjsical e\ 
amination will reveal a poorl> nourished 
and poorly developed anemic negro with 
a greenish yellow discoloration of the 
sclerae enlarged lymph glands large 
liver small or impalpable spleen though 
at times it maj be enlarged and ulcera 
tions of the legs often accompanied by 
edema of the ankles The heart lungs 
kidneys and digestive tract show the 
usual signs of grave anemia 

The Blood Picture reveals a great 
decrease m the red corpuscles and hemo- 
globin and the presence of poikilocytosis 
polychromasia anisocytosis and the 
characteristic crescent shaped red cor 
puscles the sickle cells The reticulo- 
cytes are incre-ised m number during the 
n^nerativ e periods Leukocy tosis from 
15000 or 25 000 is common and 
c>tes -ire present The blood serum 
often of a decided j ellow color 
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Paroxysmal Hemoglobinuria This 
condition is ushered m ^\lth a chill and 
rise in temperature often following cx 
posure to cold There mij be diarrhea 
\omitmg, and pain m the back and m 
the extremities The skin becomes some 
uliat jaimdtced The urine is dark and 
contains hemoglobin and methemoglobin 
The blood show s marked anemia of the 
hjpochromtc t>pe with immature cells 
and increased reticulocytes Many of 
these patients show positue ^Vassermann 
and Kahn reaction 

Banti’s Disease (Bantis sjndronie, 
hepatohenal fibrosis hepatosplenic cir 
rhosis) This is a disease of unknown 
ctiologj occurring m joung adults in 
whom there is enlargement of the spleen 
and the Iner, distention of tlie aenous 
system hematemesis melena and m late 
stages ascites 

The Bhod Pjcfure is tliat of a se 
\ere hypochromic anemia The red cell 
count may vary from 3 500 000 to 
2 500 000 and the hemoglobin may be 
about SO per cent Reticulocytes ma) be 
absent except soon after a hemorrfiage 
u hen a moderate reticuloc) tosis imy be 
found Leukopenia with a low poly 
morphonuclear count is the rule, occa 
sionally, particular!) after hemorrhage 
there ma) be a leukocytosis The plate 
lets are somewhat reduced in number 
The Van den Bei^h reaction may show 
an increased indirect in the early stages 
and a positive direct m late stages (See 
pp 612 and 623) 

Cooley’s Anemia{Erythroblashc one 
into Thalassaemta Mediterranean 
fezer) This is a disease that becewnes 
manifested during infancy it is charac 
tenzed by a jellowish pallor, mongoloid 
facies thickening of the cranial and 
malar bones and great enlargement of 


the spleen with some enlargement of the 
lymph nodes and of the liver 

The Blood Pjcture shows a severe 
anemia of the leukoerjthroblastic type 
The red cell count may be below 2,000 - 
000 per emm and there are large num 
bers of nucleated red cells (eiythro 
blasts), many macroev tes and microc) tes 
and anisocytosis The hemoglobin ma) 
vary from 30 to 10 per cent 

Leukoerythroblastic Anemia (mye- 
Jopatliic anemia osteosclerotic anemia) 
In this type there are found primary 
cry throblasts, megaloblasts normoblasts 
and hemoc) toblasts There are also pres 
ent m the blood stream immature white 
cells of the m) eloid type 

This type of anemia is found m car 
cinomatosis affecting bone, myelosis, 
marble bone disease and Cool^ seiy thro 
blastic anemia In these diseases the 
presence of the various immature red 
cells and the scarcity of hemoglobin mdi 
cate aplasia of the blood forming organs 
In addition to the aplastic blood picture, 
there are various abnormalities of the 
osseous structures 

Erythroblastosis Fetalis This is a 
congenital erythroblastic anemia occur 
ring m infancy and is associated chiefly 
with (o) Icterus gravis neonatorum, 
(&) congenital anemia of the newborn 
and (f) congenital hydrops fetahs The 
factors common to these is a severe ane 
mia having a red cell count of 1 000 000 
or less with i large number of nucleated 
red cells and widespread extramedullary 
eiy thropoiesis 

Icterus Gravis Neonatorum This 
IS a congenital severe anemia of the 
hyperchromic type show mg a large num 
her of immature red cells and a pro 
nounced reticulocytosis , there is marked 
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laui.dice fragilit> of ll.e long bones and 
a lendenc) to hemorrhage (See p 6(M) 

Congenital Anemia of the New- 
born This presents a sei ere anemia and 
a large lii cr and spleen .jaundice niaj or 
ma\ not be present The anemia is of 
the hjperchrom.c tjpe, retieulocvtosis is 
present in the earlj stages and dis 
appears later 

Congenital Hydrops Fetalis This 
shmis an anenin of a seiere hypochro 
mic tjpe in iihich there is present im 
mature red and nhite cells, the nucleated 
risl cells occur in large numbers In 
addition to the anemia there is a gen 
erahzed anasarca iiith effusions in the 
serous S.1CS and a large liter and heart 

Syphilis Hemorrhagica Neonato- 
™ni This occurs in congenital syphilis 
Seienil dais after birth extensile sub 
eutaneous bleeding from the mucous 
membranes and from the naiel are ap 
parent It is accominnied by deep jaun 


Morbus Maculosus Neonatorum 
haUil bleeihng nuy t«rcur from the i-ari 
ous iisccra and mucous siirficcs It is 
aicompanieil hi a rue in te,n|uirature 
an I henwiogmoui jaundice Septic ,n 
fcetion, trauma during birtli and ec 
lainp.n m llic mollicr are among th 
eon htions ilm „ai caiiw fatal 

i!,c nr^^^.ryfl,s 


wntliout an> apparent cause A tight tcur 
niquet applied around an e^tre^llt} n H 
m 10 or 15 minutes produce subcuti 
neous punctate hemorrhages The apj ' 
Csition of dr> heat to the skin or the up- 
ping of a bon\ suriace u itli a perm 
hammer niaj produce ecchj’mottc area-<- 

Blood Picture The cllaracte^^ < 
blood findings are a great reduction m 
the blood platelets assoented with a n 
nation m their size The bleeding turc 
IS increased Splenic enbrgement » 
often present 

Von Jaksch's Anemia (anemia p'W 
dolcukcinia infantum) This dcsigrw'ft 
a t>pe of blood intpo\ enshment das* ^ 
able as secondarj anemia It 
cliiefl} m >oiing infants of rachitic tenJ 
cncies 

Physical Examination Tins repeal 
a pale, somewliat flabb), restless chiH 
Iming a large abdomen and falpab''! 
K-mph glands The h\er is enlarS*^ 
smooth and not \erj firm to touch, h' 
e*!ge IS uell rtnindcil Tlie spleen of fR 
becomes cnonnoush enlarged \saruc 
the spleen Jus tw ice the enhrgenicrt o 
the liver 
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Dlood Disease Presenting an Increase 
in llie rSiimlier of llcil Corpuscles 

Pol}cyihev\ia Vern 
(Erythremta, Vaqitcs Osier Disease} 
Polycythemia \era js a chronic blood 
disease cliaricterized by an increase in 
the number of red corpuscles a reddish 
purplish discoloration of the skin and 
splenic enlargement 
Symptoms and Diagnosis Vertigo 
headache buzzing in the cars fatigue 
blurnng of vision paresthesia mental 
apprehension and gastrointestinal dis 
turbances are symptoms of this disease 
Physical Signs The skin particu 
larly of the face neck upper chest and 
hands presents a reddish cyanosis the 
conjunettvae are injected and the retinal 
vessels are distended often causing hem 
orrbage Venous enlargement is observed 
upon the cheeks nose and other parts of 
the body Hemorrhages m the lungs 
brain kidney and epistaxis are common 
The spleen is enlarged and firm to the 
touch 

The Blood Picture The \olume is 
increased Erythrocytes may be 7 million 
to 15 million hemoglobin IIO per cent 
or higher though tlie color index is 
comparatively low Leukocy fes are iisu 
all) of normal count Bleeding and clot 
ting time are about normal 
Erythremia may occur m conditions 
other than polycy themia vera as a result 
of blood concentration It is found in 
congenital heart disease of the right ven 
tricular shunt variety (pulmonary steno 
SIS patulous foramen ovale) inAyerzas 
disease and m dehydration due to diar 
rhea excessive sweating and vomiting 
It also occurs in chronic emphysema in 
people living at high altitude and in 
chrome cyanosis The absence of a lai^e 
spleen and large retinal vessels and the 


presence of such signs as \\iil identify 
the underlying cause of the cyanosis and 
polycythemia are differential features to 
be considered in the diagnosis 

Dlood Diseases in Yf Iticli the Plasma 
Plalelefs arc Chiefly AfTecled 

Pfirpiim 

Purpura is a condition chancterized 
by hemorrhages into the skm and mu 
cous membrane and is probably caused 
by some alteration m the clot forming 
substances m the blood It may be pn 
mary or secondary 

Primary Purpura Sonple purpura 
IS recognized by the occurrence of pur 
puric spots chiefly m the louer extrem 
itics 

Peliosis Rheumatica (arthritic pur 
pura Schoenlem s disease) Purpuric 
spots are distributed over the extremities 
or trunk and are associated with tender 
ness swelling and pain of several joints 
accompanied by fever 

Henoch s Purpura (visceral pur 
pura) In this form of purpura skm 
lesions such as erythema multiforme 
purpunc spots urticaria and angioneu 
roitc edema occur m association with 
extreme intestinal disturbances such as 
colicky pain v omiting diarrhea and me 
lena Enlargement of the spleen is usu 
ally present and acute nephr tis is a 
frequent complication 

Idiopathic Thrombocytopenic Pur 
pura {purpura hemorrhagica [morbus 
maculosus of Werlhofl) This form is 
charactenzed by bleeding from the mu 
cous membranes of the nose mouth 
stomach bowels kidney bladder and 
uterus Cutaneous hemorrhages either 
large or small and hemorrliages in the 
brain occur frequently Bruising of the 
skm or breaking it w ith a needle or any 
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sharp instrument is likely to produce 
large ecchymotic areas The coagulation 
time IS as a rule somewhat prolonged 
The bleeding time is greatly prolonged 
Blood platelets are markedly reduced, 
often being below 10,000 Secondary 
anemia usually manifests itself chiefl> 
because of the hemorrhages The spleen 



Fig 1— Purpura 


IS palpable This disease is often fatal 
because of severe loss of blood or cere- 
bral Iiemorrlnge, particularly so m chil 


Chrome Porporo- t1„s „ ^ cond 
ion in iihich a p,tient has frequent on 
breaks of purpura over a period of mar 
>ears 

Secondary Purpura- Secondary , 
s>liiploniatic purpura mar occur as 
result of 


1 Infectious diseases, such as typhus 
fever, cerebrospinal fever, smallpox 
measles, scarlet fever, staphylococcus 
and streptococcus infections 

2 Cachectic states, such as scurv), 
pernicious anemia, leukemia and chronic 
nephritis 

3 Intoxicants, poisoning by iodides 
salicylate, arsenic, copaiba, benzol and 
the various coal tar products, such as 
antipynne, acetanilid, etc 

4 Disease of the liver, phosphorus 
poisoning, icute yellow atrophy and 
acidosis 

5 Senility, m the aged purpunc 
spots often occur around the ankles and 
the dorsum of the hand and xvnst 

6 Nervous disorders (myelopathic 
purpura) is often seen m locomotor 
ataxia, transverse myelitis and occasion 
ally m severe neuralgia 

7 Mechanical interference caused by 
venous stasis due to ligatures or pro- 
duced by any condition that will cause 
bruising Paroxysms of whooping cough, 
epilepsy and at times convulsions be 
cause of severe muscle strain may cause 
ecchymosis 

Symptomatology and Diagnosis 
The diagnosis of purpura is based upon 
the appearance of subcutaneous hemor 
rhages which have a tendency to occur m 
successive crops and are unaltered by 
pressure The blood findings resemble 
those of secondary anemia and are not 
of diagnostic importance The blood 
platelets are reduced as are also the clot 
forming elements in the plasma 

Hemophilia 

Hemophilia (bleeder’s disease) is a 
hereditary blood disease transmitted by 
the females A\ho are themsehes not 
affected It occurs nearly always m the 
male The grandfather if a sufferer from 
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hemophilia will tnnsmit the disease by 
or through his daughter to his grandson 
The male nicrnbers of the faniilj are 
only the hosts of the disease, while the 
females are the transmitters It is ctiar 
actenzed by excessive and interminable 
bleeding as a result of an insignificant 
wound At times it is accompanied by 
swelling and inflammation of the joints 
which are chiefly caused by extravasa 
tion of blood into the symovial mtm 
branes This disease is said to be caused 
by (1) An insufficiency of thrombo 
Kinase (2) a hypothetic substance winch 
inhibits coagulation (3) an alteration 
m the properties of the circulating pro 
thrombin and (4) a deficiency m the 
amount of prothrombin m the blood 
The platelets are not decreased Bleed 
mg time is normal but the coagulation 
tune IS greatly prolonged The blood 
picture IS that of the hypochromic type 
of anemia seen after acute hemorrhi^e 

Hereditary Pseudohemophilia 
This may occur in both sexes Hemor 
rhages may occur during infancy and 
childhood this tendency may cease with 
advancing age The bleeding is usually 
from mucous membranes or it may fol 
low an injury to any part The bleeding 
time is said to be prolonged while the 
clotting time is normal a condition the 
reverse of hemophilia 

ffererfitory Hemorrhagic 
Telangiectases 

Hereditary hemorrhagic telangiectases 
IS a congenital condition in which dilated 
'esselsabouttheface neck chestandintlie 
oose gums and gastrointestinal tract may 
rupture spontaneously and cause pro 
longed bleeding The anemia in this con 
dition IS caused by hemorrhage it is usu 
^lly of the hypochromic type its seventy 
depending upon the amount of blood lost 


1 ilamm K Deficiency 

Hemorrhagic diathesis in liver disease 
and m the newborn is generally due to 
prothrombin deficiency The administra 
lion of Mtamm K in these cases controls 
or preients hemorrhage by increasing 
the senim prothrombin (See p 911) 

Scurvy 

Scurvy is i dcBaency disease due 
chiefly to a lick of vitamin C The nor 
mal Mtamm C content of the blood 
plasma ranges from 2 0 to 0 70 mg per 
cent A vitamin C content beloiv 020 
mg per cent vv ill cause signs of scurvy 
The disease is brought about by a diet 
poor m green v egetables and fresh fruits 
(particularly citrous fruits) hen it 
occurs m infants it is known as Bar 
lov/s disease 

Symptoms and Physical Signs In 
adults there is weakness and fleetuig 
pains m the extremities particularly m 
the legs The complexion is sallow and 
muddy there is extreme tenderness over 
the long bones particularly the femurs 
which are swollen but are neither red 
nor hot The joints are seldom affected 
The gums are spongy swollen and bleed 
easily and there are petechiae and ecchy 
motic spots over the lower extremities 
particularly at the site of the hair folh 
clcb Tlie prominence of the signs and 
symptoms depends upon the degree of 
vitamin C deficiency due either to m 
sufHaent intake or to poor absorptm 
power (See p 906) 

The Blood Picture The Wood 
shows great reductions of red corpuscles 
and of hemoglobin anisocytosis and oc 
casionaliy poikilocy tosis are found m the 
blood smear The capillary resistance is 
definitely lowered and there is a low 
cevitamic acid content in the blood and 
a lade of it in the urine 
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Blood Diseases in Winch the Wliile 
Corpuscles Are Chiefly AfTected 
Leukopenia and leukocytosis are 
described m the Chapter on Blood Ex 
aminations p 1000 

Leukemia (Leukosis) 
Leukemia is a disease characlenzed 
by an increase m the number of white 
corpuscles m the blood and is assoaaled 
with hyperplasia of the bone marrow 
or the lymphatic tissue or both (leuko 
blastic tissue) The two mam types recog 
nized are (a) Myelocytic or myeloid 
(splenomedullary) and (&) lymphoid 
(lymphatic) leukemia 
Myelocytic or Myeloid Leukemia 
(Splenomedullary) Symptoms and 
Diagnosis This may be acute or 
chronic In the chronic form the onset 
IS insidious The skin is somewliat pale 
and becomes paler as the disease pro 
grasses Epistaxis gastrointestinal 
symptoms sometimes hematemesis with 
increasing loss of strength are common 
symptoms The most prominent feature 
of this type is the enormous enlargement 
of the spleen accompanied by a definite 
blood picture The leukocytes may m 
crease to 100000 or to 1 000000 per 
emm , the average ratio between the 
white and red cells may be from 1 to 10 
1 to S or 1 to 1 instead of the normal 1 
to 350 or 1 to 600 The polymotphonu 
clears usually show a reduction from 30 
to SO per cent Small and large leuko 
cytes eosmoiihtls and mast cells arc in 
crease<l The my elocytes are increased to 
30 per cent or to 50 per cent As the 
disease progresses the red con«iscles and 
hemoglobin become markedly reduced 
Acute Myeloblastic Leukemia 
This IS cliaractcrized by its acute onset 
ulcerations and hcinorrliages in the 
mouth . the spleen and lymph glands arc 


enlarged but not quite as large as that 
found in my elocytic leukemia The dis 
ease may be primary or it mav be a 
terminal stage of myelocytic leukemia. 
The blood picture is that of a rapidi\ 
progressive anemia showing normoblasts 
and macrocytes with hyperchromia or 
there may be microcytes with hypo- 
chromia The white cell count nia\ at 
first be low, but increases rapidly m a 
few days to 200000 or 300000 the 
predominating cells are mveloblasts, 
though many premyelocytes and some 
myelocytes are present The blood plate- 
let count IS low 

Lymphocytic or Lymphatic Leu 
kemia This is characterized by hypet 
plasia of all the ly mph glands The splf® 
IS but moderately enlarged The ’’ 
usually slightly enlarged The blood 
shows a marked increase m the numbet 
of leukocytes particularly of the lympho- 
cytes which number from 90 to 95 pf 
cent of the entire white cell count 

Acute Lymphatic Leukemia Thu 
occurs in children and young adults as 
a rapidly progressive fatal disease ' 
IS diaractenzed by swelling of all the 
lymph glands in the neck axillae an 
other parts of the body Hemorrhages 
from the mucous membranes into the 
serous sacs are common The spleen u 
but slightly enlarged The blood count 
shows an enormous increase in the num 
her of leukocytes of which about 90 pet 
cent are lymphocytes and lymphoblasts 
The disease is rapidly fatal 

Leukemia Cutis This is character 
ized by nodular masses m the skin "h'e 
disintegrate , hemorrhages and colora 
tion of the skin and fe\er The 
and lymph glands are but littk enlarged- 
Tlie blood shows anemia wa h a great 
increase m the leukocy-te count (eme 
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mjllion to two million per emm ), the 
greatest \'arict\ o{ which are lympho 
c)tes 

Chrome Lymphatic Leukemia 
This IS chanctenzed bj enlarged {)tnph 
glands m the neck, axillae and groins 
moderately enlarged spleen and marked 



Fig 2 — Enormous enlargement of spleen 


anemia an increase m the Jeuko 

cyte count often numbering abene 
20!}fi0!}, the greatest percentage o{ which 
are lymphocytes 

Atypical Leukemias 
There are seteral \aneties of atypical 
leukemia which may be described as 

follows 

Aleukemic Leukemia* This condi 
tion may be a stage of remission in 
leukemia or an atypical form of leuke- 
mia The spleen is enlarged or there 
may be enlarged lymph glands , the pa 
tient appears anemic, the leukocytes 
may not be increased in number but 


either lymphocytes or myelocytes are 
present m fairly large numbers 

Mixed Leukemia This is in part 
myeloid and m part lymphoid In nearly 
all ciscb of the ordinary splenoniediil- 
Jarj leukemia a certain percentage of 
lymphocytes is present, and toward the 
end may be materially increased 

Chloroma This is an atypical lym 
phoid leukemia presenting a leukemic 
blood picture and ly mphatic tumors 
which are sarcomatous and possess a 
greenish color It is commoner in chil 
dren Exophthalmos is frequent owing to 
tumor formation m the orbit The tumor 
growths occur m the skull, the orbit, the 
cord, the long bones, and tJiroiigliout the 
iiscera The lymph glands are affected 
and changes occur m the spleen and the 
bone marrow The typical picture of this 
disturbance may be present without the 
green tint of chloroma Tlie nature of 
the pigment is unknown 

Leukanwnia This is a term mvented 
by Leube to describe a condition show- 
ing features both of leukemia and severe 
anemia The cases are now regarded 
as a myeloid leukemia with seiere 
anemia Glandular enlargement is usu 
ally present The onset may be like the 
aatle types of leukemia and the blood 
pictiK-e !S e/iher «vf t}te or of 

the myeloid type 

Cases with atypical blood changes, 
such as a very high percentage of eosino 
phils, or a condition with a very* high 
proportion of plasma cells have also 
been reported 

In a few rare instances, a leukemic 
blood picture has been found without 
dianges in the blood making organs 

Plasma Cell Leukemia This type 
resembles lymphatic leukemia and runs 
a similar course though it differs m that 
quite a number of the abnormal cells 
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in the blood and tissues are plasma cells 
In imtlhple myeloma the blood picture 
IS at times that of plasma cell leukemia 
Monocytic Leukemia This closely 
resembles myeloblastic leukemia, the 
predominating cells are monocjtes and 
may be identified as such by the use 
of the supravital stain of Sabin 
Basophilic Leukemia This usually 
runs an acute course the basophils 
maj number from SO to 60 per cent 
of the \\hite cells present in the blood 
Eosinophilic Leukemia This usu 
ally runs a more or less chronic course, 
the blood ma> show from 40 to 50 per 
cent of the adult type of eosinophils 
Erythroleukemia This is a rare 
t>pe of leukemia ivhich has the charac 
tenstics of both polj c> themia and myelog 
enous leukemia The red cell count 
may be as high as seven or eight million 
and the white cell count may be from 
200 000 to SOOOOO 


Leukemoid Reaction This term is 
applied to a blood picture resembling 
chronic leukemn The mjelogenous 
tvpe m isliich the percentage of m>eIo 
c)tes IS below 20 is found m malignancy 
affecting the bone marrow in osleo 
sclerosis and in certain infections Leu 
kemoid reactions of the Ijmphatic type 
are found at times m whooping cough 
in infectious mononucleosis m agranu 
loolosis and m other infections 
Subacute Leukemia This occupies 
a position midwaj lietwccn the acute 
and the chronic forms The onset is 
comparati\el> slow and maj last several 
months It is characterized by necrotic 
processes m the mouth or throat moder 
nte fe\er and progresswe anemia Tlie 
letik^ tes are greatly increased and may 
l>c of the l)-mphatic or m>cloid tj-pe 
P.tudoltukemia Tins ,s a blood 
d.scse rrsombime fakcima to nhich 


G)hnheim has applied the name pseudo- 
leukemia It IS doubtful whether this 
condition is a distinct entit> as mo't casta 
of pseudoleukemia after more careful 
study ha\ e proven to be either Hodgkin s 
disease generalized tuberculous hwpha 
denitis leukemia during its earlj stages 
or during the state of remission or a 
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lymphosarcoma with metastasis onlj 
the lymph glands The general features 
of so called pseudoleukemia are enlarge- 
ment of the lymph glands inaterialh 
enlarged spleen and an absence of the 
typical leukemic blood picture It is ^t 
times referred to as aleukemic leukcniia- 


Leiikosarconta 

Leukosarcoma is a disease of the 
hematopoietic sjstem charactenzed h' 
the occurrence of tumor masses the ceU’ 
of which are either lymphoid mjeloid of 

both It gnes nse to widespread metas 

tasis The blood picture presents leuke* 
mic characteristics and the tumor nia"^ 
are sarcomatous m stnicture 
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mf>ho$arcoma 

This IS chanctenzecl by the formation 
of malignant tumors m the l}Tnph nodes 
winch are spread h} the Ijmphatics to 
the adjacent tissues, the spleen and bone 
marrow are seldom afTected It usua1I> 
occurs m the I)mph glands of the ned>. 
raednstmum intestines In er tonsils 
pleura lungs pericardium brain and 
the bones In the earlj stages the blood 
presents onlj a secondary anemia with 
a moderate increase m the poljmor 
phonuclcar cells but late in the dis 
ease the lj'mphoc\tes are enormouslj 
increased This condition should be 
differentiated from adenitis lymphoid 
leukemia Hodgkins disease and leuko 
sarcoma 

Agranulocyltc Angina (Agranulocy 
tosit, Grannlocytopeniat MaUg 
nant fVeutropenia} 

This IS a peadiar form of blood 
destruction occurring in the presence 
of seiere infection Agranulocjtic an 
gma IS characterized by a seiere ul 
ceratne and gangrenous infection (often 
Vincent s) of the mouth pharynx lar 
3 ’nx or elsewhere It is associated with 
high fe\ er prostration and a character 
istic blood picture xa" moderate reduc 
tion of red corpuscles extreme leuko 
penia often as low as 1000 marked 
reduction or e\en total absence ofpolj 
morphonuclear neutrophils Lympho 
cjtes and monocytes are abundant often 
as high as 9s per cent eosinophils and 
platelets are usuallj unaffected Granu 
locjlopenia may be primary or secondary 
to local or general infection to chemical 
poisons such as arsphenamme bismuth 
benzol amidop) nne sulfap^ ridine sul 
fanilamide and the barbiturates also to 
exposures to x rays and radium It 
may occur in aplastic anemia leukemia 


and otlier blood diseases This condition 
is exceedingly gra\e and recoveries arc 
rare 

In/eci(otis I/ononticfoosis 
(Glandular Feicr^ 

Tlie blood picture is characterized b) 
1 normal red cel! count and a Icukocy 
tosis of from 12 000 to 25 000 of which 
so to 85 per cent are lymphocytes 
Ij mphoblasts and monoc) tes The polj 
morphonuclear leukocytes may be re 
duced to from 50 to 85 per cent Other 
features of this disease are acute cer\ ical 
adenitis pharyngitis abdominal cramps 
sweating and moderate rise m tempera 
ture It usually occurs m children and 
young adults and as a rule terminates 
after two or three w eeks m recov cry The 
heterophil e oiitibod\ or aggluttnation 
test IS usually positive m high dilutions 
(See pp 203 3059 3064) 

Hodgkin's Disease 
(Cymphadenoma, IflaUgnant Lym 
phoma. Lymphoblastoma) 
Hodgkin s disease is a chronic gran 
ulomatous disease cfaractenzed by 
enlargement of the lymphoid tissue pro 
gressive secondary anemia with enlarge 
ment of the spleen and In er 

Symptoms and Diagnosis This dis 
ease is usually ushered m by painless 
enlargement of the lymph nodes usu 
ally of the neck axillary and inguinal 
regions They are bilateral not tender 
to pressure and do not supputnte The 
glands ate freely movable beneath the 
skin and rarely become adherent The 
heart usually becomes weak and pres 
sure symptoms may occur in various 
parts of the body Pressure against the 
cervical lymphatics will cause unilateral 
swellu^ of the face Pressure upon the 
abdominal vessels will cause ascites etc. 
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The Blood Picture is that of sec 
ondary anemia and may at times show a 
moderate leukocytosis with an increase 
in the polymorphonuclear leukocytes and 
eosinophils and at times also m the 
lymphocytes When in doubt a biopsy 
should be done for diagnostic purposes 
The excised gland will present a char 
actenstic microscopic appearance i e 
proliferation of the endothelial and retie 
ular cells with the formation of uniform 
lymphoid cells, giant cells and lymph 
adenoma cells containing several nuclei 
Cosinophils are always present and 6 
brosis of the gland is a common feature 
In the later stages, the gland is iistially 
hard and contains a greater abtmdance 
of fibroid tissues 

Osier and ^^cCrea describe seven 
forms of Hodgkin's disease 

1 Acute form, m which the disease 
IS ushered in with angina simulating 
lymphatic leukemia deatli occurring 
"ithm a month or two 

2 Ucchsed jonn, the enlargement 
ma> be localized to certain groups— 
those in the neck the groin the retro 
peritoneum or the thorax The disease 
may be localized to one region for a 
sear or more before it extends to other 
regions The localized mediastinal group 
often presents a remarkable picture 

ressiire signs such as pain, orthopnea 
clfsphagia hoarseness and unless there 
are other groups imolaed or enlarge 
mem of the spleen the diagnosis of tL 
group IS often difficult 

3 If’.H, PSTcxia, the relaps 

eg PSrexia niay occur ,n cases avith m 
aolv^iem of the internal glands aJe 
or more fregiiemlj „i,|, ^ . 

^sms of feaer and remission ma, 

'I'l and exlend oarr a 


period of many months During thr 
fever the glands are enlarged tender 
and hot A case m the author s sen ce 
at the Philadelphia General Hospital pre 
sented unusual features which led to a 
diagnosis first of typhoid fe\er, which 
was subsequently altered to miliary tu 
berculosis But on autopsy it was found 
that the retroperitoneal glands as well 
as the glands in the lull of the lungs 
were enlarged and showed character 
■sties of Hodgkin's disease 

4 Latent type, the retroperitoneal 
glands or those of the hili of the lungs 
or of the hilus of the liver may become 
enlarged Anemia fever and weakness 
and pressure symptoms usually occur 

5 Splenomegahc form, m which the 
spleen becomes very large the lymph 
glands are not enlarged or but shghti' 
so and secondary anemia manifests it 
self This condition should be dffer 
entiated from Banti s disease 

6 Lynpltogramilomalosts the skin 
lesions may be in the rare form of a 
tnie lymphogranulomatosis or may she" 
a variety of changes such as pruritus 
urticaria edema petechiae and marked 
pigmentation 

7 Lymphadema ossium, in this con 
dition there are multiple bone tumors 
of the bone marrow and of the perios 
teum associated with enlargement of 
the lymph glands and spleen 

Prognosis The cxiurse of the disei*^ 

15 usually chronic and is characterized 
by periods of remission During cxacer 
bation there may be irregular fcier wnth 
Signs of sepsis The enlarged lymph 
glands and the tumor masses may for a 
time respond to x ray exposures They 
decrease m size rapidly This treatment 
IS e/Tectue for a time onlv Evcnluall't 
* ray treatment as any other form o: 
therapy l>ecomes useless 
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CHAPTER XX 

Anatomy and Physical Examination of the Abdomen 


The ibdomen and its \iscera are 
studied b) inspection, palpation and per 
cussion Auscultation is of limited value 
in abdominal diagnosis Auscultatorj 
percussion is emplojed to map out the 
outlines of >arious organs 

In order to stud} the abdomen and 
Its Mscera b} ph}'sical exploration, fa 
miliant) with the anatomj of this por- 
tion oC the bod} is necessary, as well as 
a thorough knowledge of the regional 
and relational anatom} of the organs it 
contains 

Anatomic Landmarks 
To facilitate the study of the abdomen 
and Its MScera the abdomen like the 
chest, IS mapped out by anatomic land 
marks and defining lines into four re 
gions or into mne regions 
B} the four region divtsiou two lines 
are utilized bv dividing the anterior ab 
dominal ^va^ One line passes zerhcally 
through the umbilicus and separates the 
abdomen mto two lateral halves The 
other line passes horizontally through 
the umbilicus dividing the abdomen into 


an upper and lower half, thus iorming 
four quadrants, as follows 

1 An upper right quadrant 

2 An upper left quadrant 



Tig I— AMom«n divided jnto four regions 


3 A low er right quadrant 

4 A low er left quadrant 

Tlie contents of these quadrants, in 
addition to the peritoneum and omen 
turn are as follows 


Upper Right Quadrant 
"l "Right lobe ol the liver 

2 Galibladder 

3 Hepatic flexure and part of the transverse colon 

4 Portion of the pancreas 

5 Pylorus 

6 Right adrenal 

7 Rigl t kidney 

8 Duodenum 


Upper Left Quadrant 

1 Left lobe ol liver 

2 Sfomarii 

3 Transverse colon 

4 Splenic flexure 

5 Pancreas 

6 Left adrenal 

7 Left kidnej 

8 Spleen 


Lower Right Quadrant 

1 Ascending colon 

2 Cecum 

3 AppOTdix. 

4 Right tube (in the female) 

5 Right ovary (m the female) 

6 Uterus when enlarged (in the female) 

7 Bladder (when d stended) 

8. Small intest ne 

9 Right ureter 

10 Right spermatic cord (in the male) 


Lower Left Quadrant 

1 Left tube (m the female) 

2 Left ovary (m the female) 

3 Uterus (m the female) 

4 Bladder (when distended) 

5 Des«nding colon 

6 Sigmoid flexure 

7 Left ureter 

8 Small intestine. 

9 Left spermatic cord (m the male) 

( 573 ) 
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num the pancreis a section of the liver 
the aorta the solar plexus and the celiac 
axis 

The left hypochondriac region con 
ta ns the large end of the stomach the 
spleen the narrow extremitj of the 
pancreas the splenic flexure of the colon 



Fig 4 — The n ne reg ocs cl the abdomen 
and the r contents 


tl e upper part of the left kidney and its 
s iprarenal capsule and sometimes part 
of the left lobe of the liver 

The rig} t lumbar reg on contains the 
ascend ng colon lower half of the right 
kidney together w th part of the duode 
num and jejunum 

The M ibilical region contains part of 
the omentum and mesentery the trans 
verse colon the lower half of the duo- 
denum sections of the jejunum and 
ileum and the abdominal aorta 


The /eft lumbar region contains the 
descending colon the lower half of the 
left kidnej and a part of tlie jejunum 
and tieum 

The right iliac or wgmnal region con 
txms the cecum the appendix McBur 
nev s point the lower end of the ileum 
the rigiit ureter and the right spermatic 
cord in the male and the riglit o\ari in 
the female 

Tile hypo /astr c region contains most 
of ihe ileum the bladder (especially if 
distendecl ) and the gravid uterus 

The left il ac or tng anal region con 
tains the sigmoid flexure of the colon 
the left ureter the left spermatic cord m 
the male and the left o\ary in the female 



F g 5 — Pos t on of stomach n relat on to 
anter or abdom nal ival! and r bs 


Topograpliic Anatomy of llie 
Abdominal Viscera 
The Stomach Th s organ is sit 
uated in the upper portion of the abdo 
men its fundus fitting into the dome of 
the left s de of the diaphragm at the level 
of the fifth nb m the nipple line or belo v 
the heart apex It is adjacent to the 
spleen the low er border of the left lung 
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the heart, the left lobe of the liver, the 
left adrenal and kidney, and the aorta. 

The cardiac orifice of the stomach lies 
to the left of the seventh stemochondral 
articulation, about four or five inches 
from the anterior surface of the body. 
The pyloric orifice is found to the right 


downward and forward, connecting tlie 
pylorus with the fundus It forms the 
lower border of the stomach and, when 
the stomach is not distended, reaches to 
about the level of the infracostal line 
(tenth rib). Below, it is in close rela- 
tion to the transverse colon. 



of the midsternal line about t\\o or thr 
fingerbreailths below the ensiform ca 
tilagc. and directly behind liie liver 
is more superficial and has greater 
bihty than the cardiac end. 

The lesser cun-alurc is shghtl> coi 
to the right and is situated to U 
left of the median line; it is m relath 
^|ih the pancreas above and beliin. 
The ffrealer eun-alure convexes gent 


Only a small portion of the stomacli 
is adjacent to the anterior abdominal 
wall in the epigastric region; another 
superficial portion of the stomacli i^ 
found in Traitbe’s semilunar spac^- 
where gastric tympany can be elicited, 
this space is bounded above by the lung 
and to the left by the spleen; the righj 
boundarv is formed by the left lob« 
the liver. 
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The Liver (Hepar) The liver is 
the largest gland in the body It occu 
pies nearly all of the right h>-pochondnac 
region and usually extends to the left 
hypochondriac region The u^fer sur 
face of the right lobe is conv ex and fits 



Fig- 7--AnatoRi(c posi«<xi of the hver 
and gallbladder 


The horizontal shading ind cates where 
lung covers the liver vertical shading 
where heart overlaps the liver 

(1) Lower border of lung 

(2) Lower lateral border of Iner 

(3) Gallbladder 

into the dome of the diaphragm extend 
mg upward as high as the fourth inter 
space from which point the upper sur 
face gradually declines so that m the ept 
gastric region it is on a level with the 
base of the ensiform cartilage The 
loTKer boundanes of the hver are 

\ear the spine At the eleventh nb 

Right m daxiJlary line At the tenth r h 

Right tnidclavicular line At the lower 
margins of the ribs 

In the med an 1 ne Midway between the 
ensiform and umbil cus 

l/rastiremejif Upper surface of liver 
from A to B 20 to 22 cm (8 to 


inches) Right lateral surface = convex 
hne B to D 15 to 175 cm (6 to 6% 
inches) Low er edge of nght lobe D to 
C Lovi cr edge of left lobe, C to E and 
upw'ards to A Anteroposterior diameter, 
at thickest portion it is 10 to 12 5 cm 
(4% inches) and at its thinnest portion 
7 5 cm (3 inches) 

U'eiffhl In the male the hver weighs 
1 4 to 1 6 kg m the female 1 2 to 1 4 kg 
The atiatoijitc ouiliiie of the upper 
boundary of the hver should not be con 
fused with the clinical boundanes or 
with the limits of absolute hver dullness 
Clinically the upper boundary of abso- 
lute hver dullness corresponds to the 
lower border of the right lung vis 
Anteriorly Sixth nb 
Laterally £ ghth nb 
Posteriorly Tenth rib 



Fig 8 — Normal position of the spleen 


The Gallbladder The gallbladder is 
a serous sac which in addition to other 
functions acts as a reservoir for the 
storage of bile it is situated at the 
undersurface of the right lobe of the 
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Iner its fundus extending downward 
The fundus is ordinarily located at the 
outer border of the right rectus muscle 
on a level with the inner edge of the 
ninth costal cartilage 

The Spleen (Lien) The spleen is a 
soft vascular oval shaped organ meas 



tiring about 12 cm {4% ,ncl,e^) m 
length and 7 cm (3 inches) m width 
and 3 to 4 cm (1^ lo mchts) m 
thichness atul weighs alxmt 200 Gm 
(6*^ ounces) The spleen is situated m 
the left h)pochondriac region between 
the ninth and eleventh ribs its long axis 
being parallel with these ribs Its otiler 
surface is convex and is in relation to the 
dnihragm while the inner surface .> 
concave Pojteriorl^ it » m relation to 
the suprarenal capsule and upper |«rt of 
the left kidney 1nler,orl^ ,t is m rela 
tion to the outer portion of the cardiac 
end of the stomach and the splenic flex 
ure Tl.e Imirr m-o thuds of the « !een 
ate ,n c^tacl w„h n.e nU, iJ,e 
cn^thud IS ,ri„rated from them U ,he 
duplingn, an 1 hmg Tlie hilum of the 


spleen can be felt onl; when this organ 
is greatly enlarged 

The Pancreas The pancreas is a 
long flattened gland measuring from 12 a 
to IS cm (5 to 6 inches) in length 
about S cm (2 inches) in breadth and 
23 cm (1 inch) m thickness It weighs 
between 60 and 110 Gm It is deepl} sit 
tiated in the epigastrium extending from 
the right to the left hypochondnum and 



Tig 10— Relat on of kidneyj to iplf«v 
sp no $ processes and ribs. 


Ijmg behind the stomach at a level with 
the first lumbar vertebra Tlic heal oi 
the pancreas (right extremitv) extend 
to the right of the median line a ^ 
above the sulicostal line and is end raced 
by the curvature of ihe diiodennni h* 
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tail (left extremity) is situated some 
wlnt higher than the head and is m 
contact with tJie spleen 
The Adrenal Glands They are two 
m number, situated retropentoneallj 
each imbedded in the penrenal fat abo\e 
its re^pectiN e kidnej The right adrenal 
measures 4 x 13 x 6 cm x 

X inch), and neighs 2 to 25 Gm 
(30 to 40 gr) The left adrenal meas 
ures 4 5 X 2 X 6 cm (IJd x x J4 
inch) and cighs 2 5 to 3 Gm (40 to 45 
gr ) (See Fig 22 p 793) 

The Kidneys These hvo bean 
shaped unnarj excretors are situated 
on either side of the spinal column each 
IS about 10 cm (4 inches) long 65 
cm (2J4 inches) broad, and 2 5 cm 
(1 inch) thick The Kidnejs are ex 
traperitoneal organs supported by a 
mass of fat and resting upon the quadra 
tus lumborum and psoas muscles as uell 
as upon the lumbar portions of the dia 
phragm They lie on a level with the 
eleventh ribs and on a line continuous 
with the midclavicular line 

The relative positions of both kidneys 
varj to some extent 

Rigbt Kidney 

1 Is situated onetiaU inch lower than left 

2 Upper border is in contact with the liver 

and reaches to the level of the eleventh 
dorsal spine the duodenum and colon 
are anterior to it 

3 Lower border posteriorly is V/i cm (one 

half inch) below the third lumbar 
spine or 25 cm (1 mrfi) above the 
iliac crest. 

4 Anteriorly the lower border extends to 

about 25 cm (1 inch) above the 
horizontal umbilical line 

5 Shorter and thicker than left 

The Intestines The small mlestine 
occupies nearly the entire central por 
tion of the abdomen excepting the 
duodenum, it is freely mot able and the 


\anous divisions are continuous so that 
It IS practicall) impossible to detennme 
by palpation where the ileum ends and 
the jejunum begins The jejunum is 
usually found in the upper part of the 
abdomen and toward the left i e left 
lumbar left iliac and left half of the 
umbilical region while the coils of the 
ileuni occupy a lower position on the cor 
responding nght side 

The large viieslme is more fixed than 
IS the small intestine The cecum is 
located m the nght iliac region resting 
on the nght psoas muscle and corres 
ponding to the center of a line drawn 
from tlie interior superior spine of the 
ilium to the symphj sis pubis The ileo- 
cecal valve IS on a level with the iliac 
line about three inches internal to the 
antenor superior spine 

The vermiform appendix arises from 
the inner and posterior aspect of the 
cecum near the ileocecal valve its base 
corresponds to a point which is the cen 
ter of a line drawn from the antenor su 
perior spine of the ilium to the umbih 
cus and corresponds at that point to the 
Lett Kidxey 

1 Is zUuated one half inch higl cr than right 

2 Upper border is in contact with the spleen 

and reaches to the eleventh rib the 
colon 1 es anteriorly to it 

3 Lower border posteriorly is on level with 

the third lumbar spine or 3 7S cm 
(IVi inches) above the il ac crest 

4 Anteriorly the lower border extends to 

about 3 75 cm (IJ^ inches) above the 
umbilical line 

5 Longer and thinner than the nght kidney 

right edge of the rectus muscle, it is about 
two inches from the right antenor supc 
nor spine of the ilium (McBurney s 
point) 
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The Bladder Under normal condi 
tions the bladder does not extend abo\e 
the pubic arch but when greatl} dis 
tended, it ma> rise to the }e%el of the 
superior spines of the ilia 
The Abdominal Aorta Tlie abdom 
mal aorta begins at the twelfth dorsal 
\ertebn thence it passes down the left 
side of the spinal column to the fourth 
lumbar vertebra at whicli point it bifur 
cates into the right and left iliac arteries 


M The large intestine lies m is 
whole extent, behind the small vitestine 
because of the failure of the umbilcal 
loop to rotate (retroposition) Themes 
enter} ma} either be free or may con 
tract adhesions with the posterior ab- 
dominal wall 

‘2 The entire large intestine lies on 
the left side of the abdomen becau c 
altliough the umbilical loop has rotated 
m tlie right direction it has failed to do 


Displocemem of llic Alidnminal 
^ isccra 

When the abdomen is examined for 
anj pathological condition it cus 

tOTtntj to assume tint the 1 iscera occiipt 

their normal positions It is Itoitcver 
quite possible tint one or setcral of 
them tmj be d.sphced to a grctler or 
lesser degree and the success of abdom 
mal dngnosis mi, often rest np™ , 
Ihorotiglt appreciation of this possihilil, 
Congenital Displacements The 

commonest tar.et, ,s „„„ 
ccniiii This IS detected uith compara 
nc case tf the thoracic t.sctri arc simi 
lari, displaced but it the ilnphccmcnt 
exists onl, in the abdomen it ts much 
more likcli to be oscriooked thoitgli 
palpation and pcrnissioi, ma, rciml 
ho c m mscs "I, esc the position, 
li'cr and spleen are rcicrsed Umicr 
such circumstances the stomach n.ll be 

rilie 'f "" 

Il.tsiol "" of 

draiicn'r . '>> 

roL^io^Ct s.° 

iHr-rl.v^ ^ Son. ,8d 


SO oimpletely, i r to the extent of per 
milling decussation of the small and 
large intestine (stnislro position) The 
mesentery ma} either be free or nu) 
have contracted sccondar} adhesions Id 
tlie first case both small and large mtes 
tme are connected v\jlh a free common 
mesentery the so-called mesetiUnum 
comtnitne 

3 The entire large intestine i> 
the right half of the abdomen because 
the umbilical loop has incompletelv ro* 
tated m the wrong direction (dexiro 
position) The condition of the nie»en 
tcry 1 $ the same as m 2 
*4 There Ins bein complete decus 
sation of the small and large intestine 
but in 1 rcierscd position because 
though the umbilical loop has rcsohed 
coniplctcl}, the direction lias been wrong 
(jitiij tmersus abdominahs parliJhx 
inferior) 

These ire tlie extreme varieties but 
a much more freijiient abnormaht) 
one whicli nvi} be regarded as an m'er 
mediate form between the noriinl po > 
tion and tlie left sided i>03ition of 
large intestine vv ith free inesentcr} Here 
the cecum anj (he ascending colon po^ 
sest a free mesenter}, which merges 
With that of the lowcn cod of the smal 
intestine At (he same time the avcer<J 
mg colon IS frcfinaith shortened so tfj* 
»l»c eccun, „ alnoniulli high U d 
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IS no ascending colon at all and the 
cecum lies directly against the edge of 
the h\er, then it is within the border line 
of a left sided position This may be 
recognized when the cecum is so far 
displaced to the left that the large and 
small intestines no longer decussate 
The appendix mil be displaced m any 
of the congenital conditions mentioned 
abo\ e In enteroptosis it maj he m the 
true peKis When the cecum is abnor 
mally high or A\hen the ascending colon 
IS abnormallj short the appendix may 
be found high up m front of the right 
kidne> at the edge of the li\er, or even 
under the liver close to the gallbladder 
When the large intestine is displaced to 
the left the appendix usualh lies m the 
umbilical r^ion or even to die left of it 
while m complete transposition the ap 
pendix will be on the left side of the 
pelvic caMtj 

Acquired Displacements These are 
grouped together under the term of 
enteroptosis e\en if the displacement 
concerns only one viscus. Clenard s dis 
ease (splanchnoptosis enteroptosis) ma> 
be congenital or acquired Tlie mesen 
teric and peritoneal attachments of the 
stomach intestines transverse colon 
liver spleen and kidneys are stretched 
so that these structures occupy an abnor 
mally low position in the abdomen The 
acquired type is generally duetoalower 
ing of the mtraabdominal pressure 
caused by weakening of the abdominal 
pelvic and to some extent the spinal 
muscles 

Floating hdttey due to lack of sup 
port occurs more frequentlj on the 
right, movable liver and spleen occur 
rarely a movable liver is due to general 
relaxation of the suspenson ligaments 
while a movable spleen is caused by 


some pathologic enlargement of that or 
gait or a lengthening of its pedicle A 
movable spleen is easily recognized by 
its sharp interior border, the notch and 
b) the fact that splenic dullness is absent 
from Its normal situition 

Palpation is of great value m a diag 
nosis of acquired ptosis but an x ray 
examination will be of greater service 
and should be called to the aid of physi 
cal examination whenever possible 

Inspection of tlie Abdomen and 
Its Viscera 

Inspection of the abdomen is usually 
performed with the patient m the re 
cumbent posture though at tunes for 
special reasons (to note a pendulous 
condition herna engorged veins or the 
shifting of tumors or other masses) the 
erect and sitting postures are empIo>ed 

Technic The patient lies flat upon 
his back allowing the dependent parts 
of the bod> to rest naturally upon the 
bed or the examining table The entire 
abdomen must be exposed to the ex 
aminers view this is best accomplished 
in sensitive females by covering the 
body with a sheet or blanket, under 
tins cover the nightdress is gently 
drawn up as far as the lower part of 
the sternum then the upper covering 
(sheet or blanket) is folded downward 
to the pubis exposing as little as pos 
sible of the mons veneris The examiner 
takes a position at that side of the pa 
tient which allows a good light to fall 
directly upon the part under examma 
tion and at the same time permits him 
to view the abdomen from various 
angles It is at times necessary to bring 
the ejes down to the level of the pa 
tient s abdomen so as to inspect for 
movements and pulsations 
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The object of inspection is to note 
(I) The skm of the abdomen, its color 
the presence of rashes or scars, and the 
general state of nutrition, (II) the en 
largement of superficial veins (III) 
pulsations and enlarged arteries, (IV) 
the condition of the umbilicus (V) 
peristalsis (VI) respiratory movements, 
(VII) size shape and symmetry of the 
abdomen 



The ISornwl Abdomen 
The sktn is usuallj of the same color 
ns that of the rest of the body though 
the lower portion is somewhat darker 
than the upper and is usually covered 
with coarse hair In brunettes the hnea 
mgm (a dark line at the juiiaion of 
both recti muscles and running p-irallel 
with them from the umbilicus to the 
symphjsis pubis) is fairly prominent 
K-ishcs arc absent and scars occur onh 
IS a result of a proious surgical oixmi 
tion or an accidental wound The gen 
cml ,s 

rest of the body 

IcnJcl »cms ran K seen running a short 


distance up the abdomen from eitlier or 
both inguinal regions 
Pulsations are not evident except dur 
ing excitement or after exercise when 
epigastric pulsations may be noticei 
The umbilicus is depressed ai (1 the 
skill around it is folded inward 
Peristalsis is usually not apparent tin 
less the examination is made shortly 
after a full meal following the taking of 
a cathartic or wlien the skm of tl o 
abdomen is irritated by nianipiilatioii 
or other cause 

Respiratory movements are MSible in 
men and young children but as a riik 
are not very noticeable m women 
The stse and shape of the abdonen 
are in keeping with the rest of the body 
large m the obese gently convexed and 
oval in the well nourished flattened m 
thin or undernourished even though 
healthy adults In children the abdomen 
IS globular It is usually symmetrical 
on both sides somewhat fuller aboie 
the umbilicus than below it In males 
during early adult life there is generally 
a depression in the epigastric region 
Tlie dimensions of the abdomen '”20 
Within wide limits depending upon the 
amount of subcutaneous tissue and 
omenta! fat In women the lower por 
tion of the abdomen or the peh ic region 
is broader than in men 

The Pathologic Abdomen 
The Skm Color Discoloration and 
pigmentation of the skm over the ab 
domen nny be general in keeping 
discoloration and pigmentation of the 
rest of the body or it may occur as a 
local condition 

Generalised discoloration and pipu^^” 
tation is observed in 

(a) Jaundice deep yellow orange 
tinge or lemon yellow 
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(&) Addisons disease, generalized 
dirtj bronn color, njth a darker area 
around the ^valstlme 

(c) Syphilitic discoloration copper 
colored 

(d) \lbinism, uliite areas irrcgii 
lari) situated 

(e) Linea albicantes, ^\hlte lines due 
to preMOus overstretching of the skin 
as after pregnancy, a'lcites and loss of 
fat 

(f) Linea nigra a dark line stretch 
mg from the utnbihctis to sjmpliysis 
pubis seen in pregnancy and chronic 
abdominal enlargement 

(g) Bluish or purplish strne upon tlie 
abdomen and upper thiglis are found m 
Cushing s syndrome 

(f») Pernicious anemia pale lemon 
yellow or straw color 

(i) Hemochromatosis dark brown to 
leaden or bluish black color 
Rashes (n) In patients suffering 
from typhoid fever rose colored spots 
or small lenticular macules occur m small 
groups on the eighth day of the disease 
and disappear after a few days then 
recur in successive crops They are 
usually found over the lower chest and 
upper abdomen disappearing on pres 
sure and reappearing when the pres 
sure is removed 

(b) Copper colored scaly some%%hat 
circular spots are often seen in secondary 
syphilis 

(f) Raised white areas surrounded 
by reddened areas which are evanescent 
and itchy are indicative of urticaria 

(d) Lesions covered with white 
mother-of pearl scales are indicative 

of psoriasis 

(e) Groups of vesicles arising from 
an erythematous base that itch or burti 
are indicative of herpes zoster 


(/) Scratch marks may be found in 
jaundice pediculosis scabies and other 
conditions that cause intense itching 

(ft) A macular or maculopapuhr 
rash m which the lesions are oval scaly 
bright rose and later present a yellow 
center witli rosy edges are usually due 
to pitynisis rosae 

(A) Brown spots of varying sizes 
somewhit raised and covered with fine 
furfiiraccous scales are due to tinea 
vesicolor 

(i) Various skm lesions found over 
other parts of the body also occur on 
the abdomen 

Abdominal scars are a result of healed 
lesions traumatism to the abdominal 
wall or the healing of surgical incisions 
A longitudinal scar m midabdomen above 
the utnbihciis may indicate a previous 
operation upon the stomach pancreas 
or intestines m the right upper quad 
rant a liver or gallbladder operation 
and below and to the right of the urn 
biftcus an appendiceal operation A Ion 
gitiidina! scar m midabdomen below the 
umbilicus may be the result of an ex 
ploratory incision an omental or bowel 
operation In old men it may be a result 
of prostatectomy while m women such 
a scar may indicate the occurrence of a 
previous pelvic operation or a cesarean 
section A long scar m either or both 
inguinal regions may be the result of 
a hernia operation and a scar in the kid 
ney region may indicate that there has 
been some renal operation 

General Nutrition A large abdomen 
in a fat person is found in general obesity 
of the pituitary type or it may not denote 
an abnormal condition but a large abdo- 
men with taut and glistening skm indi 
cates ascites peritonitis or chronic bowel 
distention In women m addition to the 
conditions mentioned such a appear 
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ance of the abdomen maj be due to 
pregnancy o%arian cyst or other tumors 
An enlarged abdomen not due to fat 
the skin of which is not glistening may 
be caused by edema of the abdominal 
wall by an enlarged liver or spleen or 
by enlargement of both organs and by 
distention of the bowels by large ab 


m the neuborn and is seen also in 
atrophic cirrhosis of the liver and m 
abdominal tumors 
General enlargement of the abdominal 
veins may indicate obstruction to the 
return circulation caused by an enlarged 
liver by tumor or abscess of the liver 
by syphilis of the liver or omentum 





'ens (ihia General Hospital ) 

dommal tumors cjsts dTsleraW bhdder 
or by peritonitis and ascites 

a.itdren and joiinp; adutts ,[ .diots 
™.„s or siillcrirs from uncinarmsis 
iisiiattj present tar(,c aMomens 
Enlarged Superficial Veins En 
Hrged superficial seins iisuatlj ,„,|,ca,e 
ob^nicon to tbe return e.rciihlion 

otel T''"" ’ """■'■or 

b licu, ,h fton, theum 

I. .mat rareirri 


(gumma) by chronic distention of the 
stomach or other viscera and by tumors 
of the mediastinum (See p 384c) 
VVIien a distended v ein is emptied by 
pressure it^ mode of refilling sliould 
be noted If the vein fills from above 
downward it is generally due to com 
prcssion of the superior vena cava for 
the blood from this vessel forms a col 
lateral circulation by way of the azygos 
veins communicating with its manv tnb* 
utanes If the vein fills from below up" 
ward It IS indicative of obstruction 
of the portal vein and inferior vena cava. 
Veins distended only m the pubic region 
are usually due to some obstruction be- 
low the hv er 

Pulsations and Enlarged Super 
ficial Abdominal Arteries Epigastnc 
pulsation may be caused by a dilated 
right heart a dynamic aorta an aneu 
rysm of the cehac axis or of the ab- 
dominal aorta A tumor of the stomach 
of the pancreas or of a portion of the 
omentum overlying the abdominal aorta 
may cause transmitted pulsation as 

also a pulsating liver 

Pulsations in the upper abdomen may 
indicate a tumor overlying the aorta 
aortic aneurysm or unusual thinness 
of the abdominal wall v\ Inch is m close 
contact w ifh the aorta Abdominal P^l 
satious are often seen in neunst! cn c 
individuals 

Pulsations in the lower abdomen ma' 

^ caused by an enlarged pulsating 
(tncuspid regurgitation) or bv a pot 



Anatomy and Physical Examination of the Abdomen 


585 


sating empyema, m the ihac regions 
by a lesion of tlie heart (aortic regvrgi 
tation) , in the inguinal regions, by m 
flammator) lesions and bj partial ob 
struction of the abdominal aorta 
Partial obstruction of the abdominal 
aorta or iliac arteries (rare) may cause 



Fig 13--Omplialocele (Utnbil cat h«rma) 


enlarged and visible arteries in the ept 
gastrium 

Condition of the Umbilicus In 
fat subjects the umbilicus is deeply re 
tracted It protrudes m umbilical hernia 
(omphalocele) massive ascites and por 
tal obstruction and is flattened in the 
presence of moderate abdominal effu 
sions tumors and pregnancy The uni 
bihcus may likewise be inflamed ecze 
niatous and in rare cases exude a 
foul smelling discharge 

Peristalsis Visible peristaltic move 
ments are an indication of hyperactivity 
of the boivel or stomach this may be 
seen m colitis in partial intestinal ob 
struction and m complete obstruction 
above the obstructing pout Peversed 
peristalsis is often noted in intestinal 
and pylonc obstruction 


Respiratory Movements Respira 
toiy abdominal movements are very 
much in evidence in normal men and 
young children but much less so m 
women 

Pathologically uicreased abdominal rc 
sptratory movements are caused by some 
diseases of the chest which do not 
permit chest expansion t e mflamma 
tory condition of the lung and pleura 
consolidation of the lung large pleural 
effusions (fluid or air) and broken ribs 
which may be the cause of pleuritis and 
muscular rigidity also by chronic em 
physenia asthma and pulmonary edema 

Dtmmtskcd or absent respiratory 
movements may be caused by large tu 
mors in the abdomen upward pressure 



p g 14 — Femoral hern a 


of the diaphragm by enlarged abdominal 
viscera painful condition of the abdomi 
nal muscles inflammatory condition of 
the peritoneum or bj ascites 
Size Shape and Symmetry Gen 
eral enlargemei t of the abdomen if not 
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due to fat or pregnancy, ma> be caused 
by ascites, peritonitis, large abdominal 
or pelvic tumors gaseous distention of 
the bowel, general enlargement of the 
liver, of the spleen or of both organs 
Upper abdominal enlargement ma> 
be the result of a distended stomach 
or an enlarged luer, spleen or kidnej 
Enlargement of the abdomen below 
the umbilicus may be caused fa> ascites 
local peritonitis, Glenard s disease, or by 
ovarian uterine or other pelvic tumors 


struction m acute intestinal obstniction 
IS usually retracted 
■/isyminelry of the abdomen may be 
due to anj condition producing distor 
tion of Its general shape, such as a 
local enlargement or retraction 

Palpation of the Abdomen and 
Its Viscera 

Palpation is the most important 
method employed in the physical ex 
ammation of the abdomen Inspection 



Fw 15-The scaphoid (Da Costa W B SanndcrsCo) 


Enlargement of both mgumal region 
parhcularly i£ .t occurs after coushin 
or Straimug may be due to hernia 
Retract, on o! the Abdomen Ger 
erally the abdomen as a nhole may b 
depressed tvast.ng diseases, mam 
tion due to esophageal or pyloric slenc 
tns, m violent vom.ting or purging am 
It IS marl, alnajs retracted m choler 
and yellon atrophy of the liter 

‘•’’‘’‘“-‘’"'Ped) ebdome, 
IS often a symptom of raemngitis tii 
™r ">= and lead coltc and " 
IS frequently associated ititl, rigidity o 
■he recti muscles a ‘V o 

Leeal retreCon mt, be caused by a, 
injuD- ■■>tli=nnderl,.„gmu«qe3„/j" 

— ^-reat.,o„d‘^the';::irf^:i: 


usually serves but to point toward a 
condition to be further investigated and 
possibly diagnosed by palpation 
Technic The patient lies supine 
resting easily, and avoiding all possible 
strain In order to relax more readih 
the abdominal muscles, the knees should 
be slightly raised and the shoulder® 
somewhat elevated and supported bv a 
pillow The patient must be put en 
tirely at ease so as to avoid self-eon 
sciousoess which is likely to produce 
muscular rigidity The examiner’s hands 
should be warm and tickling the sur 
face IS to be avoided The movement 
of the palpating hand should be gentle 
With no sudden or rough poking 
the finger tips By passing the hand 
O'er the abdomen m all directions a 
general idea of the condition of the 
abdominal wall and its degree of resist 
ance is noted The amount of pressure 
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should then be gradually increased in 
order to determine whether any part 
IS sensitue which will be evidenced by 
pain and loail muscular contraction 
One or both hands ina> be used for 
palpation \\ hen the abdominal wall is 
somewhat rigid, either because of ner- 
vousness or as a result of irritation with 
m (he abdominal ca\ itj , the palpating 



Fig le—Ke^nforced palpation. 


hand can be reenforced b) the other 
hand for example the finger tips of the 
tree hand may be brought to bear down 
upon the palpating hand in order to 
exert sufficient force to reacli more 
deeply 

Palpation of the abdomen is also 
earned out with the patient m the lat 
eral or in the knee chest position The 
lateral position is employed m order to 
determine the nature of the organs 
under examination while the knee chest 
position ma) be more useful for deter 
mining movable organs or ascites When 
tile abdominal organs are m the normal 
position and not increased in size the 
palpating hand when applied to the 
surface, meets with no unusual resist 
ance A uniform degree of softness is 
elicited over all parts of the normal ab- 
domen except over the recti musdes 
and m the epigastrium where a slight 
degree of resistance will be encountered 
because of the underljing liver Deep 
palpation of an abdomen tliat is not too 


fat will permit one to feel the abdominal 
aorta, the vertebral column, coils of in- 
testines, the lower edge of the nght Jobe 
of tlie hver and, at times, also the lower 
border of the right kidne> 

Purpose of Abdominal Palpation 

Abdominal palpation is carried out 
(I) In order to determine musadar 
rigidity, (II) tenderness, (HI) fiuctin 
tion, (IV) the presence of tumors, (V) 
to locate certain abdominal organs, and 
(VI) to outline their size and consis 
tenc) 

I Muscular Rigidity If not voltiii- 
nril> produced by self consciousness 
this is usiiallj caused b> an underljing 
inflammatory condition of the perito 
neum the omentum, a tumor a solid 
organ lying close to the surface or a 
distended bowel or slomacli Muscular 
rigiditv IS nature's method of splinting 
an underl>ing inflammatory viscus so 
as to prevent disturbance and thus in 
a measure to overcome dangerous mo 
biht} 

In order to determine muscular rigid 
itj, palpation should be carried out very 
lightly a mere touch of the skin usu 
ally sufficing to bring it out WTien ex 
amining for rigidity the apparent!} 
healthy portion of tlie abdomen is pal 
pated first with the flesh} parts of the 
finger tips then the affected area is pal 
pated so as to compare the health) part 
with die affected area Palpation in this 
instance should be carried out very 
rapidl}, touching the various parts of 
the abdomen in quick succession md 
comparing the rigidity of these parts 

Muscular ngidity tn the right letter 
quadrant may be caused b} appendicitis 
by an inflamed ovaiy, a psoas abscess 
or an incarcerated or strangulated hernia 
or testicle 



588 


Medical Diagnosis 


Rigidity vt the right upper quadrant 
may be due to cholec>stitis cholelithia 
SIS abscess gumma or general enlarge 
ment or inflammation of the luer ab 
scess of the right kidnej or some other 
inflammatory condition of the kidney 
structure hypernephroma, diaphragma 


II Tenderness Abdominal tender 
ness IS usually an indication of some 
inflammatory condition of the pento- 
neum as a whole of a portion of tl e 
peritoneum overlying an inflamed visciis 
or of inflammation or injury of the a!>- 
dominal wall or its innervation 


tic inflammations abscess or cj st , retro 
peritoneal sarcoma and inflammatory 
conditions of the adrenal bod; 

Rigidity in the left lo ter quadrant 
may result from an inflammator; condi 
tion of the left ovary or tube or a path 
ologtc condition of the sigmoid e g 
carcinoma local peritonitis or from di 
verticulitis or strangulated or mcarcer 
ated hernia or undescended testicle 

Rigidity tii the left upper quadrant 
iisuallj indicates disease of the spleen 
left kidne; retroperitoneal sarcoma by 
pernephroma subdiaphragmatic abscess 
inflammatory conditions of the adrenals 
diaphragmatic pleunsv herpes zoster 
and occasionally occurs reflexly from in 
flammation of the tail of the pancreas or 
of the bile ducts and at times m basal 
pneumonia 

Rigidity of the upper midabdomcn 
nuj be caused bj gastric carcinoma or 
ulcer by disease of the pancreas aortic 
ancur>sm periarteritis nodosa rctro- 
penfonea! malignancj or by disease of a 
vertebra 

Riqtdity of the entire abdomen miy 
IK! cmsol b) ccncnl peritonitis intns 
'Ii'cqiiion or octitc obstruction of the 
l««cl from ati, ciitise Asiatic cliolcnt 
mmineitis lead col c Oran, other coo 
dilion caiisiii,. spaso, , 1 ,^ ,|a|„„,„a, 
muscles le alKlomunl adlies ons tbs 
Itailion ol the bonds spinal iiiiiirs etc 
Apparent stiperrcial riciditj „ some- 
imos tound i„ cases lit , iKtinioiia par 
liciilarl, 111 cliillren and in spinal nerse 
•njuty 


Techmc for Eliciting Tendemess 
With the patient m a supine position 
and being careful to eliminate all avoid 
able muscular rigidity the examiner 
gently touches the various portions of 
the abdomen with his warm hand In 
order to elicit tenderness more precisel) 
he should use the palmar surface of the 
first four fingers 

Palpation should at first be very 1 ght 
gradually increased m force as the case 
permits If the pressure of the hand 
causes severe pain it is best to outi ne 
the painful area by light palpation start 
mg at a point far away from the seat 
of acute pain and gradually coming 
towards it The point at which pam is 
first felt b> the patient is marked as tie 
outer limit of the painful area In tl is 
wa; as a rule the diseased portion can 
be approached from all angles when 
ever pun or tenderness is felt bv the 
patient ngiditj — ei tlier marked or slight 
as the case may be— can be perceived 
by the examiner 

General tenderness over tlie entire ab 
domen can be recognized both bv rigid 
it> of the abdominal muscles and b' 
the pain elicited b> touching the various 
portions of the abdominal surface 
Occasional!; there nn; be superficial 
or skin tenderness el cited b; Iigl t touch 
and not felt b; deep palpation Th s 
IS usuallv due to afTecfion of the nervev 
suppling tlie skm or to local skin irrin 
tion 

Tendemess over the entire abdomen 
ma; denote the presence of aaifc pci^' 
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toattes tuherctihus peritonitis (chronic) 
Acute mtestiml obstruction chronic 
leid poisoning mesenteric thrombosis 
Hirschprung s disease rupture of an ab 
dominal aneurysm rupture of the intcs 
tine or stomach ileus acute and 
chronic enterocolitis the \arious tjpes 
of colitis amebic or bacilhry dysentery 
food poisoning periarteritis nodosa ab 



demess 

dominal neuralgia tabes dorsalis arsenic 
and mercury poisoning retroperitoneal 
maignanc) Asiatic cbokra the earJy 
stages of meningitis or possibly a reflex 
from some chest spine or cord condition 
Local tcudeniess if elicited over the 
right louer quadrant may be a sign of 
appendicitis carcinoma of the colon re 
gional deitis acute dnerticuhtis fecal 
impaction spastic colon psoas abscess 
incarcerated hernia or obstruction of iJie 
ureter by the passage of a stone It may 
also be a reflex from a tuberculous proc 
ess of the ileum or some inflammatory 
condition of the spermatic cord In wo 
men it may be caused by an inflamma 
tory condition of the Fallopian tube or 
of the ovary Certain chest diseases and 
inflammatory conditions of the dia 
phragm may cause reflex tenderness in 
this area 

Tenderness in the right upper quad 
rant is produced by an inflamed gall 


bladder or an inHammatory condition 
of the liver such as an abscess hy datid 
cyst gumma malignant disease acute 
cholangitis diaphragmatic abscess or 
pleurisy right sided pleurisy or mahg 
nant disease of the chest De Mussy s 
point IS a tender point corresponding to 
a small area intersected by the midclavic 
trlar line and a horizontal line continu 
ous tvitli the tentlj nb The presence of 
the tender area indicates diaphragmatic 
inflammation or gallbladder disease 

Epigastric tenderness usually indicates 
an acute inflammatory condition it is 
found in ulcer and cancer of the stom 
ach gastralgia ulcer or cancer of the 
duodenum m acute pancreatitis sub 
phrenic abscess and also m my ocarditis 
coronary sclerosis mediastimtis tumors 
aneurysm of the aorta aortitis or ero 
sion of a \ertebra 

Tenderness in the left upper quad 
rant may be caused by an inflammatory 
condition of the kidney spleen supra 
renal capsule or the cardiac end of the 
stomach likewise by a local inflamma 
tion of the splenic flexure and omentum 
Left sided pleurisy diaphragmatic her 
nia diaphragmatitis aneurysm of the 
tlioraac aorta and malignant disease of 
the lung may reflexly produce left srded 
upper abdominal tenderness 

Tenderness m the left lower qi adrant 
may be due to obstruction to the left 
ureter incarcerated left hernia malig 
nant disease of the sigmoid spastic colon 
or orchitis In women disease of the 
left ovary and Fallopian tube should be 
borne in mind as possible causative fac 
tors 

Tenderness above the symphysis 
pubis may be the result of an inflam 
matory condition of the urinary bladder 
or dis&ise of the symphysis pubis m the 
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male of an inflamed prostate and in the 
female of an inflammatorj condition of 
the uterus 

Tenderness around the imbiltcus sug 
gests inflammation of the omentum 
small intestine aorta obstruction of the 
bowel intcstiml \ol\ulus aneurism of 
the abdominal aorta, colic due to dis 
tention of the bowel b} gas, and at 
times it is a phenomenon m hysteria 


lightly taps upon the opposite side In 
the presence of free fluid a \\a \7 mi 
pulse will be felt b> the palpating hand 
Caution It IS alwajs best to haie 
either the patient or an assistant place 
the ulnar surface of his hand fimil} upon 
the abdomen at a point midway between 
the examiner s palpating and striking 
liands thus intercepting anj wa\c5 
that miy travel over the abdominal wall 



If tciKknicss js more sever*, vvlicn 
pressure is dirccth brought to bear ujKm 
the overling part u denotes in aaUe 
itiflvnmntory process but if the under 
Ivitig viscus IS more aeutcl> tender at 
tile niomcm pressure is rclicvctl a deep 
scatcti sultficute cr ndition proUnW^ exists 
III Fluctuation fluctuation is 
meatil a wnw sensation transmitted to 
the ivvlpumg 1«„<I Tins vv-ivv impulse 
r «Hto vilmtion a 

' « flui 1 ti« t under great pressure 
Trchnic 11 c [vihcm i, , 

•Viinr ,r il,c 

It, I mrr ,l,„ 1, „,| 


This IS particuhrly iitccss-srj »’ I®' 
subjects 

Causes of Fluctuation riuctinticn 
always denotes the existence of flu 1 
if elicited over the lower alHloiucti if 
ustnllj menns ascites It mav vie* Ic 
cxuseil hv hcmorrlnge m the peritoneal 
cavit) from 1 niptiirctl tulic or cctoj c 
pregnancy riucttntion filt oiih o\tr 
Imiited portions of the alKloiiicii is 
an indication of tiilicrculous peritttuU'' 
and when elKitctl over iht centnl 
lion of the alxloineii immcdiatelv 
the svmj hv SIS pubi' it nny defUteH-vl 
der distention riiictvntion tn women 
wicn tnnsnutleil over i portion of tie 
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loner abdomen ma> be caused by an 
ovarian cyst or pregnancj 
Fluctuation in the nght hj^iochon 
driac region may be caused by a by datid 
cyst^ distended gallbladder abscess of 
llie liver, perinephntic abscess or h> 
dronepbrosis , in the central part of the 



F e 19 — D ffuse mclanot c sarcoma o{ the 
thoracic and abdominal viscera 


abdomen above the umbilicus by a 
dilated stomach partially filled with fluid 
or by a dilated colon partially filled with 
gas and fluid Over the left hyiiochon 
dnac r^on it may be due to a left sided 
perinephntic abscess hy dronephrosis 
cyst pyonephritis (abscess in the pelvis 
of the kidney) splenic abscess or to 
N’anous forms of cysts which may occupy 
that region 

IV Tumors of the Abdomen 
These may be sif/)er)Iciaf e g tumors 
arising from the abdominal wall or deep 
seated if they originate in the abdominal 
viscera tho«e of the abdominal wall are 
readily differentiated by palpation from 


those originating m the internal viscera 
Superficial tumors usually move with 
the skm but if deep seated the skm will 
move over them 

Sttper^c\al tuuwrs may be lipomata 
fibromata fibroneuroniata myomata 
cysts abscesses or moles An epigastnc 
hernia particularly when irreducible may 
resemble a solid tumor or a cyst, but 
may be differentiated from them by the 
peculiar resistant elastic texture and by 
the presence of tympany on percussion 
A superficial tumor is first palpated by 
nmnittg the fingers over the surface m 
order to determine its contour the tu 
mor mass is then grasped between the 
tips of the fingers of one or both hands 
In this way its consistency size and 
sliape are more accurately determined 
Deep scahd tumors are recognized by 
deep palpation with both hands so that 
the tumor mass can be grasped in order 
to determine its sue shape consistency 
and mobility Moxable tntraabdomtnal 
tumors may represent displaced organs 
or neoplasms 



Fig Ep gastr c hernia 


An abdominal tumor palpated in the 
epigastrium may be a carcinoma of the 
stomach liver pancreas omentum or 
duodenum Such a tumor is as a rule 
immovable and is not influenced by res 
piration the same holds true of aneu 
lysm of the abdominal aorta A tumor 
mass in the nght upper quadrant prob 
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ably indicates a distended gallbladder, it unless it has contracted finn panetal 
hjdatid c\st, abscess, gumma or maltg adhesions 

nant tumor of the li\ er, a c> Stic or other ‘ 2 The mobilit> of the tumor should 
uise enlarged kidney or hj-pemephroma be tested by moiing it m lanous direc 

Small nodular or bosselated masses tions, observing the extent of mo\ ernes 
on the !i\ er surface are found in atrophic and the line in which it is most read h 
cirrhosis of the h\er, malignancy, syph pushed, e g floating kidney, which is 
ills, Hodgkin s disease and hepatic tu most easil> earned upward and tack 
berculosis If a tumor mass is connected ward 
mth the Iner, spleen or kidne>, when 
these stnictures are in contact with the 
diaphragm, a downward displacement 
will be felt during inspiration Tumor 
masses that are soft and jielding ma> be 
caused bj dilatation of the intestines or 
stomach Tumors m the lower portion 
of the abdomen mav result from ovarian 
C}st, utenne fibroid, ectopic pregnancj 
tuberculous peritonitis Hodgkin's dis 
ease and fecal masses or concretions 

Diagnosis In the diagnosis of ab 
domina! tumors Butler* offers the fol 
lowing suggestions 

* Points to be Observed If one is 
ratisfied of the presence of a tumor, the 
following points remain for dctemiina 
tion 

' Is It intraabdominal or extrubdom 'S found to move up 

Is It freeb moviblc and docs n respiration it 

move with rcspirntion? \V"hat is its sire ^ inferred that it springs from orgam 
slwfKT consistence the mturc of ns stir- relation w ith the diaphragm i e 

facc> Does it fluctuate’ In wli.it r«;»on splccn md to a less extent th« 

of tlic alMlonien docs n he’ From what 's n S'Rn which pos'C 

organ ifanv dcxsitspnng’ ”*nsiderablc dngnostic value, but it mU5t 

‘I If vitintetl in the alxlomiml wnll r«iicml)ercd that the tumor mav 
It is nstnlh jxissil Ic to githcr tin adhesions in such a manner 

cither in one Innd or between both tint product the snme effect On tl< 

portion of the iMom.nal will ovcrhinp winch woull ortli 

the tunwir whai the Litter cm bt dis move with respiration mav he 

«tnct!> felt to h- tl c grasp of the Imnd *''"'**‘"^* <lomg b) intcrfcrcncr 

An mtn »}-! nnimj growth on ti c con comnction of the dnphngi^ 

irarv.canii /tihiis j consequent upon pleurisy, emphysema 

•f>r a!«! n. »<-.i aPpp ris K ®rngreith cnlirgc*! Jiver or spleen 

Hie tumors which nre readily n‘<r^ 
die b\ f-al/'alion and wfticJi dcsccrd 
ishen the p.aiicnt is in tlic erect po* tnn 



Tip 21— Enlargement of abdomen due W 
large liver 

‘If, when the hand is laid upon the 
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are floating liver, spleen and kidn^, 
tumor of the stomach (especially pjlonc) 
or intestine , fecal masses or concretions, 
and gallstones SUghtly mozable are tu- 
mors of the gallbladder and omentum 
above, of the uterus and o\aries below 
Immozablc are tumors of the pancreas, 
aneur) sm of the abdominal aorta, abscess 
or inflammation due to disease of the 
appendix, tumor of bone or abscess re- 
sulting from caries, and enlarged retro 
peritoneal glands or abscess Tumors of 
the stomach or intestine may change po 
sition with the peristaltic mo\ements 

3 Note also its size, approximately 
or b> measurement, its shape, round 
ovoid, or irregular, its surface, whether 
smooth or nodular , and its consistcnQr — 
soft, doughy, and indentable (fecal mass), 
moderately hard or stony Can fluciua 
tion be obtained, i e, is it of a cystic 
nature with fluid or semifluid contents 
(hydronephrosis or pyonephrosis, ovar 
lan cystoma, distended bladder, hydatid 
cyst, pregnant uterus, ectopic gestation 
or encysted abscess) ’ If fluctuation is 
present test for the ‘hydatid thrill,’ bv 
placing three fingers over the fluctuating 
mass and percussing strongly upon the 
middle one of the three, letting the 
plexor or striking finger rest at the end 
of each stroke, when, if the thnil is elic 
ited, it will be perceived by the two 
lateral fingers 

"4 Observe carefully in what part or 
region of the abdomen the swelling or 
tumor lies 

"5 Determine as accurately as possi 
ble whether it is entirely of abdominal 
origin or whether it springs from the 
pelvis Careful deep palpation just above 
the bnm of the pelvis, together with a 
rectal or vaginal examination will usu- 
ally determine this point but cases occur 
in wbidi errors are quite possible eg 


an abscess of the ovary rising out of the 
pelvis, sufficiently high to be diagnosed 
as an appendiceal abscess 
”A decision as to the particular organ 
or structure from which a tumor springs, 
or a diagnosis of the nature and seat of 
the disease causing local swelling or 
bulging in various parts of the abdomen 
depends not only upon the location and 
character of the tumor or swelling, but 
also, and often to a large extent, upon 
the history of the case and the results of 
chemical and microscopical examinations 
of the sputum, gastric contents, blood 
urine, or feces and the x ray findings 
“hidfcations Denied from ihe Situa 
Uon of Abdominal SivelUng or Tumors 
For the sake of clinical convenience m 
descnbmg the significance of swellings 
or tumors according to the part of the 
abdomen m which they are found, one 
may recognize seven areas or r^ions 
each named, with two exceptions (pelvic 
and umbilical) after the most important 
oi^n or part underlying it These areas 
— the boundaries of which necessarily 
overlap to some extent — are in the 
median line, gastric, umbilical and pel 
VIC , to (he nght, the hepatic and appen 
diceal, to the left the splenic and sig 
mold Furthermore, as certain buigmgs 
or tumors may occupy almost any point 
m the abdominal cavity, it is practicable 
to form according to their distribution 
but with some necessary repetition, eight 
groups of palpable abdominallesions It 
IS helpful from a diagnostic viewpoint to 
liave m mind the possible findings when 
palpating and percussing speaal regions 
or areas of the abdomen It is to be 
remembered that a tumor or an enlarged 
organ in one of these areas may grow to 
such dimensions tint it underlies several 
of these areas or indeed, may occupy 
nearly the entire abdominal canty — e g 



594 


Medical Diagnosis 


liver spleen ovarian tumor— but careful 
palpation aided perhaps by the history, 
enables it to be traced to its origin in a 
particular region ’ 

A localized abscess m the abdomen 
may be a result of disease of an abdom 


inal or thoracic viscus also of disease or 
canes of the spinal vertebrae the lower 
ribs, or other pehic bones Tlie accu 
mulated pus maj follow the sheath of a 
muscle and thus form an extraperitoneal 
tumor 


The Significance of Palpable Masses in the Abdomen 


Without Definite Location 
Fecal masses (in course of colon) 

Large gallstones or fecal concretions (in intestines) 
Floating kidney (usually remains on its own side but may 
be found anywhere between ribs and pelvis) 

Tumor of intussusception 

Pyloric tumor usually cancer (very movable) 

Phantom tumor Omental cysts 

Masses of tuberculous or caranomatous peritonitis 

Enlarged glands (tuberculosis cancer Hodgkin s disease) 


Right Upper Quadrant 
Enlarged liver (passive congestion hyper 
trophic cirrhosis atrophic cirrhosis (early 
stage) hydatid cyst gumma atnylo d disease 
abscess) 

Movable and prolapsed liver 
Gallbladder (pear shaped mass) distended with 
bile pus stones or enlarged by cancer 
Movable or enlarged kidney (hydronephrosis 
or pyonephrosis cancer) 

H>pernephroma 

Pcrinephntic abscess 

Subphremc abscess (rarely palpable) 

Abscess due to caries of vertebrae 
Cancer or (real mar, at or below hepaUe Bex 
ure of colon 

Fnlarged retroperitoneal glands 
Mesenteric cyst 


Lett Upper Quaprant 
Enlarged or movable and prolapsed spleea 
Enlarged or movable and prolapsed kidney 
Perinephntic abscess 
Dilated stomach (enteroliths) 

Fecal accumulation 

Effusion m lesser peritonea! cavity 

Subphremc abscess 

Abscess due to spinal canes 

Hypernephroma 

Retroperitoneal sarcoma 

Omental cyst 


Richt Lower Quadrant 

(''Irro .oollen or .opp, 

I real impaction m cecum 

Ffcal abscess perforating ulcer of colon 

lumor of intussusception. 

,n'e'r",“" 

SCl'o'S:," " r 

ITnaiing or enlarged kidney 


Left Lower Quadrant 
Oncer of s gmoid flexure or descending coloD 
Fecal accumulal on (enteroliths gallstones) 
Psoas abscess 
Fecal abscess 
Enlarged glands 
Tuberculous peritonitis 
Cancerous peritonitis 
Intussusception 
Hernia 

Afovable spleen 
Movable kidney 

Ovanan tumor Ovarian abscess 
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Right Lower Quadrant (Corifinurd) 

Ovanan cyst or abscess 
Cyst of broad ligament 
Pyosalpinx 

Hematoma or hematocele (ruptured ectopic 
gestation) 

Psoas abscess 

Inguinal hernia fbroid tumors 
Tuberculosis of omentum 

Upper Abdomen 

Fatty tumor or abscess of abdommat wall 
Distended stomach (gas fluid food) 

Dilated stomach (rarely) 

Tumor of pylorus or anterior wall of stomach (usually cancer) 

Induration of chronic gastric ulcer (rarely) 

Cyst cancer or sclerosis oi pancreas or acute hemorrhagic pancreatitis 
Tumor cancer hydatid cyst or enlargement (part of general increase) of left 
lobe of liver 

Distended or cancerous gallbladder (bile pus concretions) (right side of area) 

Cancer of transserse colon 
Tumor of intussusception 

Tuberculous or cancerous omentum (transverse cordlike tumor) 

Enlarged posterior mediastinal mesentenc or retroperitoneal glands (tubercu 
lous cancerous Kodgkm % disease) 

Tuberculous abscess 

Subphrenic abscess (rarely palpable) 

Aneuosw o! abdomtnil aorta (middle Ime) 

Effusion into lesser peritoneal cavity (to left) 

Midabdomcn 

Umbilical hernia 

Dilated and distended (gas fluid) stomach 
Large cancer of stomach 

Movable and prolapsed or enlarged kidney spleen or liver 
Enteroptosis (bulging) 

Cancer of intestine or omentum (tumor) 

Prolapsed colon (transverse cord m lower portion of area) 

Enlarged mesenteric glands (tubercle cancer etc ) 

Tuberculous or cancerous peritonitis 
Projecting vertebrae (simulating a tumor) 

Pavic (PtjBtc) Area 

In median 1 ne D stended bladder uterus (pregnant) or fibroid tumor 
Laterally Ovarian tumor abscess of ovary masses due to pyosalpinx ruptured 
ectopic gestat on (hematoma) tuberculous peritonitis or an unusually long 
inflamed appendix lying m the pclns 

V Location of the Abdominal Amoi^ the organs which can be easily 
Organs Onl> such abdominal oi^ans distinguished are the liver, the gallbhd 
are palpable as are of a different con der (when distended), the spleen (when 
sistency from the surrounding viscera enlarged) and the Lidneys (when ois 


Left Lower Quadrant (ConUnuea) 
Cyst of broad ligament 
Hematoma or hematocele 
Fibroid tumors 
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placed or in \erj ihm induiduals) All 
other abdominal organs cannot, as a 
rule, be outlined bj palpation alone 
Technic for Palpsting Abdominal 
Organs Li^ir The patient lies supine, 
a%oiding all nuiscular ngiditj In order 
to liatt tfic abdominal muscles more flac- 
cid the thighs should be somculat 
drawn up the shoulders raised and sup 
ported b\ a pillow , the patient should be 
mstmcteil to breathe regularh, prefer- 
ibl} ihrougli the mouth Tlic exanuner 
phct.5 one liand o\cr the patients right 


mobilit} W^hen displaced, it is nof as 
a rule, influenced b) respirahoft 
Spleen Xonnall} the spleen carm'. 
be located bj touch, but when enlarged. 
Its pilpabilit} depends upon its sire. A 
modcratcl) enlarged spleen such as « 
found m tj'plioid fci er, can be felt n 
left l!>pochondnac region immetldch 
below the left costal margin The 
iner placing Jiis hind below the costa 
margin, the patient is instructed to tal-r 
a deep breath while the c’caniincr 
his palpating hand upward At theheij t 
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percussion is usuall) required as an aid 
E\en ttlien enlarged onI> the exposed 
portions o£ the li\er spleen and kidney 
can be outlined bj palpation while that 
part of the li\er, kidneys and spleen 
Situated within the thorax must be dem 
onstrated by percussion Tlie stomach 
ma) be approximate!) outlined b> patpa 



Fig 24~lilediate percussion o{ abdomen 
locating lower edge o( stomach 


tion only when it is greatly distended 
and not verj accurately at tiiat the 
pancreas and other deeply situated ab 
dominal organs (except the uterus) can 
never be palpated with any degree of 
accupac) In order to outline the size of 
an enlarged luer the technic employed 
is Similar to that used for locating the 
other abdominal organs in addition to 
which the hand may be made to con 
form gently to its outlines so {hat its 
consistency size and the shape of its 
edge can thus be determined The spleen 
IS palpated m the same manner as is the 
liver Its size consistency and shape 
may be determined with the finger tips 
always being careful to have the patient 
breathe deeply so as to cause as much 
mobility as possible A kidn^ when 
displaced and mo%'abIe can be grasped 
between the hands and moved a constd 
erable distance from its original loca 
tion or it may be pushed up to its nor 


nul position A very large kidney should 
be palpated for its consistency, in order 
to detennine if it be cystic, by drone 
phrotic or the seat of an abscess In 
the case of abscess the kidney is felt 
as a soft boggy , often fluctuating mass 
If the enlargement is due to amyloid 
disease or any other condition affecting 
the interstitial structure of the kidney, it 
can be felt as a hard roughly bean 
shaped organ 

Percussion of the Abdomen and 
I(s ^'iscera 

Though percussion of the abdomen is 
secondary m importance to palpation it 
IS useful in confirming inspected and 
palpated signs and m demonstrating the 
size of organs that are so situated as to 
make palpation impossible 

Technic The patient assumes a dor 
sal position with a!) the muscles relaxed 
The examiner employs the same technic 
for percussing the abdomen as is used 
in percussion of the thorax though the 
stroke is usually lighter and the diag 
nostic accuracy necessarily less acute 
The note obtained over the normal ab 
domen is tympanitic because the greater 
part of it IS occupied by the stomach and 
intestines these organs usually contain 
}ng a sufficient quantity of air or gas to 
gi\e the abdomen a tympanitic note 
The pitch and intensity as well as the 
clearness of this note \’ary in different 
regions depending entirely upon the 
viscus percussed its degree of fullness 
and the admixture of solid material w ith 
liquid and air 

Over the small intestines m the umbil 
ical area the tympany is of high pitch 
not quite so loud and clear as it is over 
the colon The tympany over an empty 
stomach is much clearer than that elic 
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ited immediately after the ingestion of 
food 

The degree of tension alua>s affects 
the tjmpanitic note, the greater the ten- 
sion m a Mscus, the higher will be the 
pitch elicited This should be borne in 
mind when one attempts to outline the 
stomach or the large and small intestine, 
particularly near their borders, because 
a portion of the small intestine greatly 
distended near an empty stomach will 
cause an erroneous conclusion to be 
drawn It is, therefore, rather unwise to 
rely upon percussion alone as a means of 
outlining the stomach, colon and small 
intestines An x ray study following the 
administration of banum is more de 
pendable 

exaggerated tympany czer the abdo- 
men may be caused by oserdistenUon of 
a bowel with gas. this note is also ob 
tainetl m peritonitis, atrophy of the 
bowel and stomach, typhoid fever, mtes 
timl obstruction (over the bowel this 
side of the point of obstruction), dilata 
tion of the stomach, rupture of the stom- 
ach or bowel into the peritoneal cavity 
from in ulcer, tuberculosis or other ul- 
cerous lesions, ind in artificial pneumo- 
pentoneum 


Dulhr,, u 

splcm, k.dncjs, mlargoi ultnu, ost’ 
5oI,d lumors, flu.d, or an, orhrr 
palhological condition that mil i.,,, rise 
to a dull note 


In order to dclcrtmnc the otillino o 
, ’n'™'. percussion sliouli 

uluajs he started Iron, the elrar por 
Hot. It the aWomen and carrinl ^ 
u-ard touird the dull area It should !» 

sue ot the spleen and liter cannot aluai . 
the sT’^ ot" 1,, pereuiuon Irauir ol 
"‘'’''’"“iroonsneeprodueiog tissue 


The pancreas cannot be outlined bi 
percussion because of its peculiar ara 
tomical position 

The kidn^s can often be outlined br 
percussing posteriorly, starting a’ or 
about the ninth rib close to the 'pire, 
kidney dullness can usually be elicited 
m the tenth interspace, or at the elev 



Fig 2>— Aujculutory percusnwv 


enth rib The absence of a kidney ^ 
easily demonstrated bv the presence of 
tvmpany in that location 

Pathologically, dullness is obtained w 
the difTercnt abdominal regions in 

psoas abscess, when not overshadowed 

by much tyinpanv, hydro- and pyonf* 
phrosis, fecal impactions, enbrged mes 
enteric ghnds, tuberculosis of the pen 
loneum, and aortic and mesenterK 
meurysm, cysts, tumors connected wil 
various glands of the omentum tuber 
culous jientonitis, generalized carcoi®” 
niatosis and colbpse of the bowels 
Auscultatory Percussion* Tin* 
a mttiiod lauded by many clmicivns an- 
condemned as worthless l<y others, h i* 
sometimes of use when palpation 
percussion do not yield satisfactory tr 
suits The \-aluc of this procedure de* 
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pends upon the expertness of the dm 
ician who undertakes to elicit signs 
this method To the experienced, it is a 
fairly accurate method for outlining the 
upper border of the Iner m cases of 
right sided pleural effusion In this con 
dition the stethoscope should be placed 
below the costal margin over an exposed 
portion of the hver When the percuss 
ing finger strikes the upper border of 
the li\er, the quality of the sound heard 
IS different from that elicited over the 
free fluid However, one cannot be cer 
tain that the line of demarcation is veiy 
accurate The vibrating tuning fork ma) 
at times be employed with success for 
the same purpose. 

Auscultation of the Abdomen and 
Its Viscera 

Auscultation of the abdomen ts of lim 
ited value, though there are various 
sounds constantly occurring m the gas 
tromtestmal tract, with which the stu 
dent should become familiar Ausculta 
tion 15 employed for the detection of 
aortic pulsation either direct when the 
aorta is in contact with the abdominal 
wall, or transmitted pulsation from the 
aorta through some viscus and for 
the recognition of aneurjsm of the 
abdominal aorta fetal heart sounds 
borborygmus peristalsis and hydatid 
fremitus 


Borborygmus ts the splashing gur- 
gling sound constantly heard over the 
large intestine Its absence denotes com 
plete obstruction of the bowels, t e , tor 
Sion, volvulus, paralytic ileus or stran 
gulated hernn A high pitched metallic 
tinkle and often amphoric bubbling 
sounds are heard m the left liypochon 
dnac region , this is caused by the agita 
tion of fluid and air within the stomach 
,^These sounds should not be mistaken for 
those that may occur m the chest Aneu 
rysmal bruit and peritoneal friction 
sounds are indicative of important con 
ditions and can be elicited only by aus 
cultvtion Fetal heart sounds are of great 
importance as an aid m differentiating 
pr^nancy from other conditions that 
may simulate it and also m determining 
whether or not the fetus is living 
rransimltcd aortic pulsation may be 
beard over the entire abdomen in the 
presence of tuberculous peritonitis par 
ticularly when the omentum is thick 
ened and lies adjacent to the aorta A 
greatly distended stomach or transverse 
colon when in close proximity to the 
aorta or abdominal adhesions surround 
ing the aorta may be the cause of trans 
TOitted pulsation In aortic regurgitation 
pulsation may be heard in the epigas 
trium, over the site of the aorta ante 
riorly and posteriorly and m the inguinal 
regions 
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Tlie Liver 


Physical Examination of the Liver 
The liver is studied chiefly by pilpa 
tion Inspection may reveal enlargement 
in the hepatic region and the condition 
of the skin, whether it is jaundiced or 
not, percussion is an aid m confirming 
and often m elucidating certain signs 
obtained by palpation, particularly as to 


(IV) size, consistencj, conditions of th« 
surface and edge Associated const W 
tional symptoms and various laboratof) 
tests are always to be considered iilf" 
the liver is studied 

I Alterations in Contour The 
liver ma) lose its normal contour 
cause of the presence of some neophs® 




F.E 1 B ara of L l.vcr po.ttm* 

(After Lejars ) 


size and position , auscultation is of valii 
onlv in ases uliere pulsations of U, 
liver are both visible and palpable, au. 
s tator, pcraission may occasional! 
ai in outlining the upper, loner an^ 
left borders of the liver rvlien palpatio 
and percussion jield unreliable informa 


The liver 
tour. (II) 
( 600 ) 


s stiKhed as to its (I) coo 
(III) mobility. 


upon Its surface, such as a cjst 
coma, carcinoma gumma, abscess ^ 
other tumor Injury to the ht*'" 
change its outline by reason of so 
formation Pressure of anj kind upc 
a certain portion of the liver w'H 
distortion 

If Position The normal posit‘0| 
of the liver mav be influenced bj 
Conditions in flic chest pusluns' tbc 
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downward (6) conditions m the abdo 
men pushing the liver upward and (c) 
A conditions in the abdomen pulling the 
liver downward 

(a) Conditions in the cfiest ithich i toy 
push the hver dozvnuard are large pleu 
ral effusions pneumothorax tumor of 



Fjg 2 — Diagram of the 1 ver spleen, large 
intest ne and stomach v e ed anteriorly 
(After Letulle ) 


the lung d aphragmatic abscess and 
aneurysm 

(6) Conditions i« the abdomen push 
tng the liver upward are large asates 
chron c d stention of the hepatic flexure 
and the colon acute or chronic pentom 
tis and tumors of the kidney m women 
pregnancy and ovarian cyst wl en very 
large 

(c) Coi dit ons in the abdoi len cans 
utg tl e lizer to descend are relaxation of 
the ligament which holds the 1 ver in 
position and general \ isceroptosis 


III Mobility A limited amount of 
motion 1 e descent during inspiration 
and ascent during expiration is normal 
to this organ In visceroptosis and long 
continued ascites a moderate amount of 
mobility will be found A true floating 
liver IS extremel> rare it may result 
from a violent injury or a sudden strain 
such as IS induced b> vomiting or chok 
mg heavy lifting or violent coughing 
rapid emaciation and tight lacing may 
also produce a floating liver because 
of the rarity of this condition it is as 
sumed that a floating liver can occur 
only when there is congestion tending 
toivard relaxation 

IV Size Pathologically the liver 
may be increased or diminished in size 
because of disease though there are a 
number of diseases to which this organ 
IS subject in which no appreciable change 
m its Size can be noted 

Diseases of ilie Liver 
Jaundice (Icterus) 

Jaund ce is classified m three general 
groups namely (I) Obstructive (II) 
hemolytic (III) hepatocellular (toxic 
infectious hepatic suppression jaundice 
and several subgroups) The degree of 
jaund ce depends upon the amount of 
bilirub n in the blood The type of jaun 
dice depends upon the method by which 
bil rubm has entered the circulation 

Icterus Index The amount of bill 
nibm in the blood may be judged by the 
icterus index or the quantitative Van 
den Bergh test The normal icterus 
index IS betw een 0 1 and 0 5 mg per 
cent or about one part of bilinib n in 
200000 parts of blood serum tVhen 
the icterus index reaches 1 mg per cent 
a subicteroid tint may be noted in the 
conjimctivae or skin Values above I 
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slructne jaundice nia> be caused by 
pressure exerted upon the gallbladder or 
the !i\er b> fecal accumulation m the 
hepatic flexure, uterine tumors, and 
greatly distended pregnant uterus (c) 
Obstruction ma> be caused by disease of 
the walls of the ducts as m cholangitis 
choledoclutis, injury to the gall ducts 
catarrhal jaundice due to swelling of the 
mouth of the common bile duct, allergic 
swelling of the bile ducts infective or 
suppurative cholangitis and duodenal 
catarrh causing obstruction in the region 
of the papilla of Vater 
Symptoms Because of the obstruc 
tion to the entrance of bde into the 
intestines the bile pigment is reabsorbed 
from the liver into the blood stream The 
skin and mucous membranes become 
yellow, the sweat and tears are also yel 
low but the sa]i\a cerebrospinal fluid 
and mucus of the alimentarj canal are 
not bile stained The urine is very dark 
because of its bile content When the 
bile obstruction is complete urobilin ts 
absent from the urine and the stool is 
clay colored The qualitative Van den 
Bergh reaction is prompt direct The 
quantitative Van den Bergii reaction and 
the color index are high There is usu 
ally itching of the skin occasional^ 
purgunc spots may appsir on the skin 
and mucous membranes Blood coagula 
tion IS delayed and the pulse is slow 
The kidney threshold for bihrobjn is 
comparatu ely low Bile appears in the 
urine when the bilirubin concentration 
in the blood reaches 1 to 50 000 

II Hemolytic Jaundice In this 
t>pe of jaundice the large amoxmt of bill 
rubin which stains the tissues is caused 
bj excessive destruction of the red blood 
corpuscles The hemoglobin thus set free 
IS con\ erted into bilinibin b) the reticulo 
endothelial system such as the spleen 


tile endothelial cells of Kupffer, etc , and 
not by the glandular cells of the liver 
Because this type of bilirubin is not a 
liver product, the qualitative Van den 
Bergh reaction is indirect The kidney 
threshold for this t>pe of jaundice is 
higlier tlun m the obstructive t) pe Bile 
ma> not be detected in the urine until 
the bile concentration m the blood is 
very high The urine is, therefore 
not very dark and the stool is very, 
ver> dark because of the large amount 
of bile pigment that finds its vvaj into 
the intestinal canal bj way of the liver, 
though the hver does not participate in 
the formation of this t>pe of bilirubin 
When large amounts of bile pigment 
occur in the stool and none m the urine 
It IS known as acholuric jaundice (See 
p 559) 

The blood destruction occurs chiefly 
m the spleen liver lymph nodes and 
bone marrow but with respect to some 
of the conditions belonging under the 
head of bemoljtic jaundice ue have little 
knowledge of the place of blood destruc 
tion 

Two tjpes of hemolytic jaundice are 
rect^nized (1) The acquired t}*pe 
(Havem Widal) (2) the congenital or 
familial (cholemie familiale Chauffard 
Minkowski\ In both far g,reater 
amounts than the threshold value of four 
units of bile pigment maj be present 
in the blood without bile appearing in 
the urme hence the synonym acholuric 
jaundice In most cases the bile is ex 
creted in the urine in increased amounts 
as urc^dm and in the feces as stereo 
bilm 

Tlie two groups congenital or familial 
and acquired, are not often separated 
since there are many border line cases 
as for example congenital cases with 
n^ative family history Such cases are 
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perhips better classified with the ac 
qmred type 

Gallstones are quite common in fam 
ihal or congenital hemolytic jaundice 
but seem to bear no etiologic relation 
to the jaundice 

One may place under the head of ac 
qmred hemolytic jaundice the icterus 
found m pernicious memii and allied 
conditions m which the Van den Bergh 
test shows increased toIuc of the icterus 
index but in which there is no choluna 
The cause of hemolytic jaundice is 
either some defect m the blood or 
some disease of the spleen 
Icterus Neonatorum Thisisatjpe 
of hemolytic jaundice due to rapid blood 
destruction It may be benign or malig 
nant The benign form appears m a 
considerable number of newborn babies 
during the first few days of life The 
grave form of icterus neonatorum is due 
to sepsis usually of umbilical origin to 
sphihs of the liver or to congenital 
absence of the bile ducts The blood 
gives a positive indirect but negative 
direct Van den Bergh reaction 
A rare example is the familial tvpe 
of jaundice of the newborn a grave dis 
ease occurring less often in the children 
of the first and second pregnanaes than 
in those of later birth Those that re 
cover often show permanent cerebral or 
cerebellar defects 

in Hepatocellular Jaundice („m 

obstructive Hepatic Jaundice) Two 
clinical groups are recognued i„ till, 
type of jaundice 

I Catarrhal Jaundice (infectious) 
This ,s a type of jaundice occnrring 
le y m children and young adults It 
maj occur m epidemics or singly It niav 
be due to duodenitis cholangitis or to 
acholasia of the b.Ie ducts or 0 ? ^° 

aplnnctcrolOd. There maj be i^ri™: 


degrees of jaundice enlargement of the 
liver, and moderate rise in temperature 
severe pain is absent 
2 Toxic Hepatic Jaundice (mfec 
tious hepatic suppression) Tins tjpeis 
caused by certain toxins m the bod) 
which destroy the red blood cells and 
liver cells, and is found in conditions of 
poisoning by snake venom chloroform 
ether chloral potassium chlorate cincho 
phen, arsenic and arsphenamine phospho- 
rus mercury, arsenobenzol derivativts 
trinitrotoluene letrachlorethane vapors 
sulfanilamide siilfapyndine etc It nu) 
be caused by overdoses ofx rayorrad u® 
It is also seen m newborn children 
p> emia j ellow fev er pneumonia (some 
times) Weils disease (spirochefoss 
icterohemorrhagica or leptospirosis) 
acute jellow atrophy of Ii\er epidemc 
influenza typhoid fever typhus fs'®’’ 
scarlet fever relapsing fever and after 
abdominal operations (rare) 

Toxic jaundice may be slight or se- 
vere it IS never prolonged because the 
patient either recovers or dies m ® 
short time In tins disease the feces u 
not clay colored in fact it may be 
darker than normal and the urine does 
not necessanij contain an excessive 
amount of bile pigment 
Toxic jaundice was formerly classi 
fied as hematogenous icterus while the 
obstructive variety was known as hepa 
togenous This type of jaundice (tl ® 
hepatocellular) is the commonest 
riety it gives a biphasic Van den Bergh 
reaction because there occurs both blood 
and liver destruction 
Dissociated Icterus French 
ers and Hoover and BlanI enliom m th s 
country have called attention to disso- 
ciated icterus that is one m which the 
bile salts and bile pigment are sepimte 
and do not occur together m the blood 
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or unne Thej recognize (o) A lie 
patic dissociated icterus in which bile 
salt and bile pigments are sepantel> 
present in the plasma as the result of 
separate hepatic excretions into the 
blood (6) a renal dissociated icterus in 
which the bile pigment alone is present 
m the plasma due to reml excretion of 
the bile salts The subject is one requir 
mg further imestigation 

Diseases of the hirer Characienzeit 
hy £nfargcnien( 

Normally the luer may be displaced 
by ludrothorax or pneumothorax and 
ma\ be mistaken for enlargement 
Therefore it is always important to ex 
amine the chest when the lower edge of 
the liver extends beyond the lOth nb an 
tenorlj When the liver is elongated 
though otherwise normal it may extend 
below the right costal margin 

Riedels lobe of the liver This is a 
tonguehke downward projection of the 
right lobe of the liver which may be 
mistaken for a displaced or diseased kid 
neyoratumor It however moves with 
respiration, is not readily displaced bj 
manipulation, is not tender and is not 
associated with enlargement of other 
parts of the hver 

Enlargement of the liver is observed 
m (a) Hypertrophic or biliary cirrho 
SIS (Hanots) (b) early stages of atro 
phic cirrhosis (portal cirrhosis) (c) 
passive congestion (mjocardial failure) 
(d) sarcoma (e) carcinoma (f) ab 
scess (p) amyloid degeneration (ft) 
fatty infiltration (t) leukemia (;) echi 
nococcus (k) simple cyst (/) sjphilis 
of the liver (m) actinomycosis («) 
tuberculosis of the hver (o) diabetes 
(rare) (p) Weils disease (g) angi 
oma (r) Banpi s disease (j) penhepa 
titis early stages (l) hemochromatosis 


(bronzed diabetes) (it) von Gierke s 
disease (v) Hodgkins disease, (w) 
acute suppurative cholangitis (j") acute 
hepatitis (nonsuppurative) , (y) ob 
structive jaundice (c) Gaucher s dis 
case (oa) rickets and (ab) tempo 
rarily it may occur in association with 
febrile and other diseases 

(a) Hypertrophic Biliary or 
Hanot’s Cirrhosis Inspeciton will re 
veal generalized jaundice of the skin 
mucous membranes and sclera fullness 
in the hj^ocbondriac region and dark 
bile stained unne and clay colored stool 
On palpaitoit the edge of the hver 
will be found hard and rounded and 
lying one to three inches below the right 
costal margin Its surface vvill be smooth 
and resisting and the left lobe will be 
palpable as far as the left midclavicular 
line and often two to three inches be- 
low the lower sternal edge Percussion 
will often elicit the upper line of dull 
ness as high as the fihh nb m some 
instances extending as high as the third 
intercostal space or fourth nb Liver 
dullness at the lower border usually 
coincides with the paljiated lower border 
of the organ There usually is associated 
enlargement of the spleen No a«jcif/ta 
tory signs indicative of this form of hver 
disease are obtainable 

Symptoms Tins disease is insidious 
in Its onset and manifests itself by pro 
gressivre loss of strength jaundice fever 
at irr^fular intervals and symptoms of 
indigestion ascites is rarely if ever 
present unless biliary and portal cir 
rhosis coexist When it occurs m child 
hood it IS associated with stunted 
growth enlargement of the spleen and 
intense itching 

Pathology The enlargement of the 
livwr IS due to increased connective tis 
sue formation around each single lobule. 
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hence the name “unilobular cirrhosis ” 
The pathological changes are the result 
of contraction of the bile ducts (for 
which reason it is often termed ‘ biliary 
cirrhosis”), and the accompanying jaun 
dice This may follow chrome obstruc- 
tion of the bile ducts or chronic infec 
tion It is commoner in males than in 
females It is a rare disease 

(b) Atrophic cirrhosis of the liver 
(portal cirrhosis, Laennec’s cirrhosis) is 
caused bj a deposit of connective tissue 
around the blood vessels, the consequent 
contraction producing obstruction to the 
portal circulation During the early 
stages of atrophic cirrhosis, when the 
connective tissue is being deposited the 
liver necessarily enlarges, but as soon 
as the connective tissue begins to shrink 
the hver is only moderately enlarged, and 
does not produce any usual symptoms 
l ulsations may sometimes be noted 
\\hen the stage of actual diminution in 
the size of the hver has taken place, 
the hver becomes small often bosselated 
( hobnailed liver’ ) and presents the fol 
lowing well known signs i e ascites 
<l.slen(]«l ^ans caput medusae lijper’ 
tension hemorrhoids and I ttle if anv 
jaundice (See p 615) 

(r) Chronic Congestion or Passive 

Congestion Tins ,s due to lenou, 
obstruction 

Sympiows The Iner „ ,e„,,er n„<| 
•here is a sen^t.on of fullness and nerght 
in the hepatic region In the carl, stages 
•here is often ereprnsilc pulsation syn 
chronous „„l, ,|,e heartbeat There are 
signs of senmis ohstruetion, aserres often 

ami' Ta i™' ’ janmlice 

an castrnintestimil disturbance, are 
'I'life common 

Et.ology The conininnes, „„„ 

Iirravort" ™e""on is hack 

pressure ,I„r 


regurgitation and failure of the nght 
ventricle It does not matter whjdi 
heart valve is the etiological factor w 
causing decompensation The ♦ heart 
lesion, most frequently responsible for 
back pressure suffiaent to produce tn 
cuspid insufficiently, is mitral disease 
A tumor pressing upon the inferior veca 
cava above the diaphragm may alsobncf 
about passive congestion of the liver 
Diagnosis • On vispection the patient 
IS e^anosed, usually dy spneic and mav 
slightly jaundiced , the abdomen is w 
larged particularly late m the di'ca>e, 
and the abdominal veins are distended 
In the early stages the hver is palfobU 
a short distance-belovv the right costal 
border, and is often pulsating In 
later stages it is very much enlarged 
smooth and presents a rounded edge 
The liver is tender to pressure, and the 
lower edge may extend as low as th* 
umbilicus or ev en low er, depending 
the seventy of the condition and the 
length of time it has existed In 
presence of ascites fluctuation will ^ 
demonstrable It is often difficult t® 
outline the hver by percussion bccan*e 
pissive congestion of long standing 
usually associated with a right sided h' 
drothorax which masks the upper hn’t 
of liver dullness, and the lower border 
IS often encroached upon by an accorn 
paming ascites Ausciiltalion is of 
value, though aiiscvllatory percussion w 2 
often give a due as to the appro'simate 
upper and lower borders of the liver 


(rf) Sarcoma of the Liver - 
*5 ustia'ly secondary to s-ircoma of a bore 
or otlicr tissue of the bcKh Prin^r'’ 
sircomi of the liver is extrcmelv rare 
A sarcoma may oemr either as v 
nodtihr mass displacing an area of h'^rr 
tissue Or as diffused infiltrating grown! < 
In the latter tvf>e tlie enlargement is not 
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as great as it is m the first \anet> noduies appear on the undersurface 
mentioned of the li\ er, they are not palpable 

Diagnosis; On inspcclwn, the pa- through the bell> wall Fluctuation is 
tient, usuall> a young adult or a child, often demonstrable, and the fluid is 
appears very much emaciated, and often Mood tinged Percussion will aid in 



Fig 3— Caranomatosis of liver 


jaundiced and cachectic, m most cases demonstrating the size of the liver 
•the primary seat of the lesion can be Auscultatton is entirely negative 
demonstrated Palpatian iviH reieal (e) Carcinoma of the Liver* This 
either a large nodular mass, or nu is usual!> secondary to carcinoma of 
merous small nodules m various parts other organs, e g , the stomach or the 
of the luer which are somev.hat tender, gallbladder, pancreas, adrenal, prostate, 
but not \er) painful to touch, when rectum, uterus, breast mediastinum 
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lungs, kidney, eye, etc Primary car- 
cinoma of the liver is rare 

Symptoms: In rare cases cancer of 
the liver may be latent, the patient com- 
plaining only of vague pains around the 
hepatic region, symptoms of indigestion 
and progressive loss of strength Usu- 
ally however, there is pain or tender 
ness oa er the liver, the pain — either dull 
or sharp — being often referable to the 
right shoulder 

Diagnosis' On vtspcclion, the pa- 
tient appears thin, emaciated and gener- 
ally aichectic There is usually a light 
yellou tinge to the skin and conjunctnae, 
and when the bile ducts are affected or 
there is associated carcinoma of the gall 
bladder, deep jaundice is the rule The 
superficial %eins are usual!) enlarged, 
puffiness of the lower eyelids and the 
ankles will be m evidence, this is caused 
by associated cardiac weakness and 
anemia Palpation will reveal either 
slight or moderate enlargement, depend 
mg entirely upon the position of the 
arcinoma and the stage of the disease 
The surface of the luer maj be nodular, 
the nodes being umbihcated, m cases 
^^here there are no nodules the organ 
will be hard and unyielding to the touch 
Ascites 13 not a common complication 
but a snull amount of blood) fluid is 
frequently found There usually ,s as- 
sociated enlargement of the spleen Per- 
cusston confirms palpation as to the size 
of the li\cr and the presence or absence 
of ascites Ulmr percussion will chot 
slnip pam o.cr tl.c l.ver region 
talion IS entire!) negiinc 

(!) Abscess of the Liver or “Sun- 
pu„...ve Hepa.,,,,.. b, nbrccss 

P i'.nll.c l.rert.rsi.e In ll,e n„,„r„, 
oI eares tlic eomlilion is tl,c result o^f 
"''-"O'- earned To 


liver by the portal circulation Its etio- 
logical factor may be an infectious era 
holism or thrombus from the lung sup- 
purative endocarditis, infection b) ibe 
colon bacilli, or the endamoebae histo- 
lytica, and other intestinal parasites Tie 
abscess may be single, multiple, or nu\ 
occur as a diffuse suppuration 

Symptoms: There is sudden shaip 
pam radiating towards the shoulder, and 
often along the diaphragm; tins is ra 
tensified by pressure, while a change 
of posture often relieves it The site 
of the pain usually depends upon the 
position of the abscess Chills, fever 
and sweats arc constant s)mptonis 
ally with progressive weakness einacia 
tion and all the evidences of chrome 
sepsis In the presence of amebic ah’ 
scess dnrrhea is a common s)’niptoiii 
Diagnosis ' Inspection shows the pa 
tient to be anemic and emaciated , ja«'’ 
dice usuall) develops, particular!) "hfo 
the abscess involves the bile ducts 'Vhea 
the abscess is superficial, bulging 
the region where it is located niaj I* 
noted, if the abscess is siibdiaphra? 
matic, limited nght-sided chest expan 
Sion will be observetl 

On palpation the liver is enlarged 
and the abdominal muscles over the h'C*' 
arc somewhat rigid, if the abscess i 
superficial, a soft, somewhat nuctuat''’S 
mass ina) be elicited, while if it iiwohf^ 
the peritoneal surface, friction frcniii*’'’ 
and tenderness ma) be present, if 
diaphragmatic a tender point nta) 
located m the right upper abdomen 
/*crfnjjjo»i confinns the palpaton 
signs of enlargement of the b'cr 
subdiapliragnntic al»«ccss the descent r* 
the diaphragm as elicited 1)) perais->'^ 

IS much less than on the opi>o>ite s' 

(o) Amyloid Disease* Anivloid di" 

case of the liver is tisuallv secondary 
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chronic suppuration and is, at times, 
found in bone tuberculosis and syphiJis 
It IS also found m rickets, carcmomi 
and IS often associated \\ith Ijmphatic 
leukemia In fact, any suppuration, if 
long continued, may produce amyloid 
disease of the Jiver, spleen and kidneys 
On ijij/'cchoii, the skin is usuallj 
pale and the upper abdomen bulges 
Palpation shows the Iner moderately or 
enormously enlarged smooth and firm, 
wath its edge usual]} rounded and blunt 
though m some cases a sharp, well de- 
fined margin can be palpated The luer 
IS not tender to pressure, nor does 
change of posture cause pain The 
spleen is proportionately enlarged Per- 
cifjjiou emphasires the size of the luer 
and spleen Ascites, jaundice and en- 
larged aems are usually absent 

(h) Fatty Liver* P<j«j mfiUraUon 
consists of an infiltration of fat m the 
parenchjma of the liver Patty degen^ 
eralion, as its name implies, consists of 
fatty degeneration of the In er structures 
and usually affects the parenchyma b> 
displacing liver tissue by fat 
Symptoms These as a rule, are few 
and not pathognomonic The condition 
IS usuall} found in those inclined to 
obesit} , though it may occur in sufferers 
from chronic diseases which interfere 
With oxidation, e g . tuberculosis, certain 
forms of anemia malaria, caranoma 
sjphilis and phosphorous poisoning 
Diagnosis Inspection usually shows 
obesity but no alteration m the normal 
appearance of the skin no venous en 
largements and no edema There may 
be bulging in the liver region due to en 
largement On palpation the liver may 
be felt as either moderately or enor 
mously enlarged The surface is smooth 
and soft and palpation does not elicit 
pam or tenderness The edge is decided!} 


thickened and smooth Percussion con- 
firms palpation as to the size of the liver 
Asates is absent Fatt> infiltration is 
often diagnosed by the presence of a 
large liver and the absence of other 
sj-mptoms 

(#) Leukemia; In myeloid leukemia 
the liver as well as the spleen is en 
larged 

Symptoms: Progressive weakness, 
pallor, dyspnea, ringing in the ears and 
dizziness, often nausea and vomiting, 
hemoptysis and epistaxis are the most 
frequent complaints As the disease 
prepresses, dimness of vision severe 
anemia, cutaneous hemorrhage, and — in 
some cases — itching are marked 

Dtagnosts' On inspection, the skin 
presents a muddy pallor, accompanied by 
edema of the face, hands and feet, the 
abdomen is distended, the greatest dis 
tention being noticeable in the splenic 
region Palpation shows the skin to be 
rather dry, giving a sense of resistance, 
and IS often edematous The liver may be 
moderately or enormously enlarged, the 
usual enlargement, however, being be 
tween one and three inches below the 
costal margin It is smooth, moderately 
firm and not painful or tender to the 
touch Percussion confirms the palpatory 
signs of enlarged liver 

Auscultation is negatu e, though hemic 
heart murmurs are frequently heard 
The spleen is greatl) hypertrophied and 
glandular enlargements in the axillae and 
groins are common The blood picture 
IS characteristic of the disease (See 

p 566) 

(}) Hydatid Cysts These result 
from the lodgment of the ienia echino- 
coccus larvae 

Symptoms’ General weakness and 
gastric disturbances are as a rule the 
onl} complaints 
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Diagnosis A mass inaj be visible 
m the hepatic region, and on palpation 
the hver uill be found somewhat en 
larged When the cjst ,s superficial a 
soft fluctuating mass can be palpated 
and in some cases, several such masses 
may be found Aspiration often reveals 
booklets m the fluid which make the 
diagnosis positive A diagnosis of hv 
datid c>st by phjsical examination alone 
IS impossible but a historj of Iming 


Europe where dogs live in close con 
tact with humans and where sanitan 
conditions are bad The patients pren- 
ous history, therefore becomes ten im 
portant m establishing a diagnosis 
(X) Simple Cyst The s>mpoms 
and physical signs of simple cvst are 
similar to those of hydatid c)St except 
that the fluid withdrawn h> a'piraticn 
does not reveal booklets or anj thing tht 
would suggest echinococcus 



Fig 4— Poljostic liver 
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(0 Syphilis of the Liver 
of Ihe liver maj occur in those 
fenng either from the congenital of 
from the acquired form ui the bt* 
stages S>7)hilis of the liver mav I* 
of three vaneties (1) Interstitial hfpa 
t«l«s (a diffuseil mflammatorj conditio” 
of the hver substance) (2) gur””“ 
(3) penhepatitis 

In tntersiiiial hepatitis the svmpf«”’ 
are those produced cither hv pressure 
or innamnution of the organ On i" 
spcetion the skm is gcneralh jaundiced 
and distended veins over the alxlomefl 
arc quite common A<cites is not a verv 
frequent complication unless there is 
terfcrcnce with the rctiim arctilat on 
Tile hver is usually enlarge*! Imt m-t 
® '"> great extent 
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In the \anety, single and, 

rarel), multiple tumor masses can be 
palpated upon the surface, the most 
common site being tiie left lobe and the 
undersurface of the left extremity of 
the nglit lobe, though any portion of 
the !ner ma) be the seat of a gumma 
In the diffuse %ariety there is usually 
some tenderness upon pressure The 
li\er IS always enlarged, the left lohe 
being often disproportionately enlarged 
and somewhat irregular m outline, and 
is firm and tender to touch, signs of 
general cirrhosis are often found and an 
associated splenic enlargement is quite 
common The diagnosis of syphilis of 
the liver cannot, however, be definitely 
established unless a positu e Wassermann 
reaction and other confirmatoiy luetic 
evidence can be obtained 
PerthepaUUs is an inflammation of the 
peritoneal covering of the liver, usually 
occurring m circumscribed areas It 
often occurs as an inflammatory exten 
Sion from a diseased hver and when not 
due to syphilis it may result from con 
ditions such as abscess and hvdatid cyst 
of the hver from general peritonitis, 
or as an extension from pleurisy, or 
from a perforated ulcer of the stomach, 
duodenum or gallbladder Perihepatitis 
ma) also be caused by violence, a blow, or 
any other local injury 

Symptoms There is usually pain 
and tenderness over the portions af 
fected Jaundice may occur when the 
bde ducts are involved and distended 
veins and ascites are evident when there 
IS interference with the return circu 
lation 

Diagnosis On nispeciton there may 
be jaundice, ascites and distended veins 
though their absence does not exclude 
perihepatitis Diminished respiratory 
mobility wnll be noted over the nght 


lower chest and upper abdomen Palpa 
tion often reveals a friction rub at the 
junction of the seventh nb and mid 
axiHary fine, also, in the midaxillary line 
at the ninth nb, and occasiomlly m the 
epigastrium The lower edge of the 
liver js usually palpable and when pres 
sure JS brought to bear upon it, referred 
pain to the chest will be produced 
If suppuration occurs, pus may collect 
below the diaphragm On percussion 
chest dullness w ill be found at a higher 
level than normal and diaphragmatic 
descent wall be found to be limited 
Before the occurrence of suppuration 
a friction rub may be auseuUaied over 
the regions where the “rub’ js palpated 
After suppuration, particularly if it be 
subdiaphragmatic, all the signs of sub 
diaphragmatic abscess such as absence 
of breath sounds pain, diminished tactile 
fremitus, diminished expansion etc , 
manifest themselves An x ray examina 
tion and, at times, an artificial pneu 
nioperitoneum, may assist in arnving at 
the proper diagnosis 

(fii) Actinomycosis’ This disease is 
caused by a ray fungus oc/piomycej (a 
streptothnx) When these fungi invade 
the liver they usually cause multiple ab 
scesses, so that the symptoms and signs 
of fiver abscess are usually found with 
an associated enlargement of the organ 
and infection of other parts of the body 
A positive diagnosis can be made only 
when the ray fungi are isolated from the 
aspirated pus 

(n) Tuberculosis of the Liver 
This is usually secondary to tuberculosis 
of the lung bowel peritoneum, or other 
structure or the liver may be one of the 
organs affected m a generalized miliary 
tuberculosis or by a tuberculoma 
Symptoms There are no symptoms 
referable to the liver alone In rare cases 
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when a number of tubercles form near the 
bile duct and encroach upon its lumen 
jaundice may be evident 
Diagnosis Onimpectwn the patient 
appears emaciated and has the appear 
ance of one suffering from tubeieulosis 
Ihe abdomen ,s usually enlarged and 
theremay be slight jaundiceand at times 
also distended superficial veins Palpa 
‘■on reveals that the liver is enlarged 
Ae edge rounded and usually smooth 
the surface rather firm and in rare 
cases very small nodular masses are 

mT"! 1 "'“her painful nor tender 
o the touch Pcrciisnon confirms palpa 
lion as to the sire of the liv er If ascite 

the'flaTks* ■" 

(0) Diabetic Diver There are cases 
of diabetes mellitus that do not present 
an enlarged liver, and an enlarged liver 
may occur without diabetes However 
the 

ver s found to be hypertrophied so 
that It may extend to from one to tvvo 
mehes below the right costal matgi" 

s proportionate to its general s.rc, them 

and ™!r"’ T on pressure 

nd nothing characteristic of the under 

^rgedtr™^ 

Catarrl^ri’ Epidemic 

IS 0^10,1 •'T ■^'"s condition 

ired 1^ i”” ''“"-'•■a- 

cnlan.^ DouJicc high temperature and 
enlargement o, the hver spleen and 


larged reaching about two inches or 
more below the right costal border 
It IS tender to the touch and at tunes 
several tender areas can be deliniteh 
outlined The liver is unifomili hari 
and the edge is rounded smooth and 
irregular There is as a rule an as 
sociated enlargement of the spleen Per 
cussi07i confirms palpation and nun re- 
veal upward extension of In er dullness 
AuscMltatwn is negatne though auscul 
tatory percussion ma> reveal the size 
of the liver The Leptospira ict'ro 
hetnorrhagiae maj be found in tlie blood 
and in the unne Guinea pig inoculation 
with the blood ma> reveal the organi'ffl 
and the characteristic lesions m its 
viscera 

(?) Angioma of the Liver 
gtoma of the liver is a rare conditif®. 
and the dngnosis cannot be made ht 
physical examination alone though »l 
ma) be suspected b> exclusion 1^“ 
liver is usually enlarged and m somt 
instances the surface is nodular if the 
tumor IS very large and gives pressure 
s>mptoms and every other known con 
dition IS absent angioma mav be con 
sidered 

(r) Banti’s Syndrome (pnniary 
splenomegaly with hepatic cirrhosis, 
splenic anemia) In this condition the 
^cen IS enormously enlarged the livef 
hecomeng secondarily involved and pre- 
senUng a cirrhotic condition It usittUj 
affects young people 

I^ragnos/j In hte cases on visp(( 
tton iljc patient presents the appeannce 
t grave ancnin the skin is tisualh 
Jiundiced , ascites is present and the ab- 
domen is disten led On palpation the 
mcr can U fdt three or four inches l<lo» 

* costal margin and often in such 

close opposition to the spleen lliat the in- 
ner margins of iJie two organs can hardly 
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DiiTercnlial Diagnosis, Disease of ilie Liver anti Its Appendages 


S> mptoms 

Ilepatii s 

Penhepatitis | 

Gallbladder (without stones) 

Pam t>pe 

Dull aching constant 
Referred areas ina> 
be present 

More sharp than m 
hepatitis Increased 
on breathing on 
, movement and on ' 
sitting down with | 
the knees draw n up 

Colic generally of paroxysmal 
type suddenly reaching an 
acme and then suddenly dis- 
appearing leaving only a feel 
ing of soreness in its place fn 
some cases instead of being 
paroxysmal the pain may be 
constant Long intervals of 
freedom from pam may be 
present 

Relationship to 
the ingestion of 
food 

W orse at the time of 
intestinal digestion 
hen the blo^ con 
tent of the lu'er is 
greatest 

Same as to hepatitis 

/ 

No special relationship to the 
ingestion of food 

Tenderness 

Present over hver 
region 

Present over liver 
region 

Present over margin of gall 

1 bladder Murphy s sign 
present 

Jaundice 

' Ma> be present 

Absent 

' Absent 

hausea and vom 
iting 

1 Notspcciallymarked 

hot specially marked 

Generally present May be con 
slant ana severe Bile present 

Temperature 

SI ght rise 



Pulse 

S! ght increase 

Slight increase 

Considerable increase in cases 
of inffammaiion very slight 
if any increase m cases of 
colic 

Urine 

Bile may be present 

No bile 

No bile 

Postwn of elec 

Pain worse when lying 

On back breathes 

Generally on back knees drawn 

tion 

on left s de 

very easy 

up abdomen relaxed as much 
as possible 

Effect of move 

Increases pain 

Increases pain 1 

1 

Increases pam except m colic 

Application of 
cold or heat 

Cold eases 

Cold eases i 

Inflammation cold eases heat 
increases Colic cold m 
creases heat eases 


be differentiated Fluctuation due to 
ascites IS often present Percussion con 
finns the palpatory signs Auscullation is 
negativ e In the later stages of the disease 
there are hemorrhages from the gastroin 
testinal tract and ascites (See p 623) 
(s) Early Stages of Perihepatitis 
(hepatitis externa) Perihepatitis has 
already been mentioned under ^philis 


of the liver Acute syphilitic penhepat 
lbs is however, a rare condition Chronic 
hepabc inflammation with great thick 
ening of Glisson's capsule, is more com 
tnonly encountered Osier and McCrae^ 
dmde the condition into two groups 
One occurnng m adults presents re 

* Osier aod McCrae Pnne pies and PracUce 
of MedKine D Appleton and Co 
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current ascites and symptoms of inter- liver and spleen are enlarged and hard 
stitial nephritis ^vithout jaundice, and Ascites and enlarged superficial \ein$ 
cannot be differentiated from atrophic are late manifestations 
cirrhosis of the liver, the other is a («) Von Gierke’s Disease (Heps 
manifestation of a widespread fibroid tomegalia, Gljcogenosis) This is a rare 
process (multiple serositis} which af- disease of childhood characterized by 
fects not the liver alone but may tike enormous hepatomegaly (due to Stonge 






. N 

.... ■* 




5— Hodgkin$ 

the forms of proliferative perjtoniUs, ad 
hcreiit pericardium or indurative nicdi 
avtmitis A^citcs is persistent, nnd the 
liver IS often smooth and round re 
scmlilin;: the spleen ' 

(/) n^ochromatos,, (branrcl ,In- 

" ■■ .Iisrasc prc<em- 
inc ct 

crrl,..,,, ,luc t„ ,l,c 
> om. m il,- 

itiere i» a bronzing of the skm The 


of Gb«>g»m). fisting hypoghcenus 
faiilihsm, failure of adreinlm to mobih^' 
glycogen and no splenomegnly 
(t) Hodgkin’s Disease Tin* 
at times show enlargement of ih^ 
ami spleen or both organs may become m 
filtriietl with tumor masses 

(w) Acute Suppurative Cholang* 
tis* “nils tisiiilly results from ohstrur*'®^ 
b\ gallstone', mahgiiancv or para'ite** 
nvav also occur in acute infections h 
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a short course and generally terminates 
fatalij unless mterruptetl bj timelj sur 
gical jnten enlion 

Symptoms and Diagnosis There 
are jaundice pain in the hepatic region 
signs of sepsis and chy colored stools 
The Iner progressii ely enlarges and is 
extremely tender The spleen also en 
larges An unfavorable sign described by 
Rogers consists of the lessening of jaun 
d ce and the reappearance of bile in the 
stool associated ivith an increase of fever 
chills and signs of aggravated infection 

(x) Acute Nonsuppurative Hepa 
titis This may be found in catarrhal 
jaundice and m hepatitis due to arsenic 
cinchophen and other drugs and poisons 
that have a toxic effect upon the liver 
There is usually jaundice very 1 ttle or 
no fever the liver is enlarged smooth 
and not especiall> tender 

(y) Obstructive Jaundice Whether 
due to gallstones to malignancy of the 
liver gallbladder or pancreas or to other 
noninflammatory conditions that cause 
obstruction to the entrance of bile into the 
duodenum obstructive jaundice will 
cause enlargement of the liver very lit 
tie tenderness hardly anj fever but 
marked jaundice The liver is large 
smooth and its lower edge is rounded 

(•) Gaucher s Disease The liver is 
enlarged but the spleen is very mudi 
larger in proportion There is anemia a 
brownish discoloration of the spleen and 
a characteristically peculiar yellowish 
wedge shaped thickening of the conjunc 
tivae on both sides of the cornea The 
1 ver IS hard smooth and not tender to 
touch 

(aa) Rickets While normally during 
childhood the liver is proport onately 
larger than in adults and can always be 
palpated belo \ tl e nght costal angle in 
rickets the liver is very large and may 


occup) the upper nght half of the abdo 
men It is usuallj smooth and not tender 
(ob) Temporary Enlargement of 
the Liver The liver may become tern 
poraril} enlarged in some of the acute 
infectious diseases such as pneumonn 
malaria typhoid fever scarlet fever yel 
low fever etc The liver usually assumes 
Its normal size when tlie underlying 
condition is aired 

Dtseases Producing Diminulion 
of the Liver 

The liver IS diminished m siae in (c) 
Atrophic arrhosis (later stages) (6) 
acute >c!lo\v atroph) (acute hepatic ne 
crosis) (r) phosphorus po son ng 
(d) capsular cirrliosis (Glissons cir 
rhosis) and (<?) congenital and chronic 
acquired sjphihs 

(a) Atrophic Cirrhosis or Hob 
nailed Liver In the \er> early stages 
the atrophic cirrhotic liver is moder 
ately enlarged but after the disease has 
reached an advanced stage the hver be 
gins to shrink and assumes the charac 
lenstic form of this disease 

Symptoms The initial symptoms are 
usually vague but after the disease has 
progressed for some time the patient 
will complain of loss of flesh and 
strength morning nausea and vomiting 
constipation and hemorrho ds Often 
tl ere is ep staxis as well as hemorrhages 
from the stomach and the bowel Mental 
symptoms clouding of the intellectual 
faculties and inability to concentrate are 
n evidence and blood pressure is high 
Diagnosis On nspcction the ve ns 
are usually enlarged particularly tliose 
of the abdomen and a cluster of enlarged 
veins around tl e umb I cus is at times 
noted (caput medusae) The abdomen 
IS imeh enlarged and its skin is tense 
ind glistening The liver cannot be pal 
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paled at the right costal margin and 
ascites IS very prominent and easily 
demonstrable by the presence of flue 
tuation Percussion usually shows the 
upper boundary of the liv er to be lower 
than tlie normal the lower boundary 
often being above the last palpable nb 
(fc) Acute Yellow Atrophy (he 
patic necrosis) This is charactenaed by 
a diffuse necrosis of the liver as \%ell as 
by marked diminution m its size Jaun- 
dice and cerebral manifestations are 
among the characteristic signs 
Symptoms Sjmptoms such as fever, 
gastic disturbances, jaundice hemor 
rhages into the skin and mucous mem 
brane, myocardial and endocardial symp 
toms and urinary disturbance such as in 
creased ammonia, diminished urea and 
the presence of leucin and tyrosin in large 
quantities are usually encountered 
Diagnosis Inspection shows the pa 
tient to be febrile , jaundice is very deep , 
petechial hemorrhages are present the 
hps are dry, and there is tremor of the 
hands and tongue On palpation the liver 
IS found to be small and not readily pal 
pable Pressure over the liver region 
produces tenderness and often severe 
pam Percussion demonstrates a diminu 


tion m the upper and lower level of inu 
dullness 

(c) Phosphorus Poisoning Thi 
maj occur m the employees of match 
factories or others who come in clo'e 
contact with phosphorus and inaclver 
tcntl^ cause its introduction into the 
system 

Symptoms These are epigastric pain 
vomiting (the vomitus is black), and 
nervous disturbances (headache insoni 
nia and nausea) , delirium sometimes oc- 
curs in the terminal stages 

Diagnosis Inspection shows jann 
diced skm and mucous membranes 
paiton in acute phosphorous poisoning!^ 
veals the liver to be enlarged while 
chronic phosphorus poisoning the Incf 
small, and can be palpated only during 
deep inspiration , it is tender to the touch, 
but handling it does not cause severe pain- 
Percussion confirms the palpatory sig^ 
as to the size of the liver Care should 
be taken to differentiate between chronir 
phosphorus poisoning and acute ydlovr 
atrophy of the liver 

Differential Diagnosis The fo 
lowing table taken from Anders an 
Boston will help to differentiate between 
the two conditions 


Acutt PnospnoRus Poisomnc 

1 Ilisiory of accidental poiionins (match 

heads rat poijon) or of occupation 
with exposure to phosphorus 

2 Sudden onset with violent nausea vomit 

injr and pam over liver region 
^ appearing on second or third 

■« Nervous srmptoms laie ,n the disease 
e tiy jaundice 

> I^»««ptx*rescent»oniitmgandstoo!s black 

vomiting precedes death 
Temporary arrest of symptom, between 
e occurrence of jaund ec and Mack 
vom ting ” 

Jm-f tyrosin Init rarely present 


Acute Yellow ATHopnv or Tits Nn"®* 

J Indefinite history 

2 Slow onset with malaise, nausea 

vomiting 

3 Jaundice an initial symptom. 

4 Nervous symptoms may appear earl? 

even before jaundice oaors 

5 Black vomiting occurs early 

throughout and never phosp!ior««^ 

6 Progressive increase of $ymf>t«"^ 

no remission 

7 Lcuan and tjrosin commonly fovnd 
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(d) Capsular Cirrhosis This tenn 
IS applied to a form of perihepatitis m 
which the capsule is \erj hard thick 
and almost semicartihgenous in appear 
ance the capsular hardening causing a 
shrinkage and irregular distortion of the 
Iwer The liver if at all palpable is 
smaller than normal and the edge is ir 
regular hard and serrated 
Symptoms Symptoms and physical 
signs of capsular or Glisson s cirrhosis are 
very much like those of atrophic cirrhosis 
of the liver 

Diagnosis This is based on a positive 


Wassermann reaction a small irregular 
luer and pam in the right upper quad 
rant Jaundice and ascites may coexist 
earlj in this condition , often however it 
is diagnosed only on the post mortem 
table 

(e) Congenital Syphilis and 
Chronic Acquired Syphilis These 
usually cause a small liver as the result 
of shrinking of the deposits of connec 
live tissue within the liver substance 
The symptoms and the physical signs 
are similar to those of atrophic cirrhosis 
of the liver 


Tile Gallbladtlcr 


Physical Examination of the 
Gallbladder 

The normal gallbladder because of 
Its structure and anatomical position does 
not lend itself to physical examination 
By cholecystographj the gallbladder 
may be outlined and a general idea ob 
tamed as to its function and often the 
presence of calculi may be discovered 
The bile may be obtained by duodenal 
drainage and examined by chemical and 
microscopic means 

The pathologic gallbladder when in 
flamed or enlarged may be detected by 
phy sical examination An inflamed gall 
bladder may be suspected by the el ci 
tation of tenderness in the gallbladder 
region both by palpat on and by ulnar 
percussion An enlarged gallbladder may 
be palpated as a rounded often ten 
der and at times fluctuating mass 
beneath the lower edge of the liver 
on a line correspond ng to an ex 
tension of the nght m dclavicular 
line The mass usually moves do in 
wards with insp ration and upivards 
during expiration As a general rule 
the upper portion of the right rectus 


abdominis muscle ts rigid For proper 
gallbladder palpation the patient is to 
assume the recumbent posture sboul 
ders raised and knees somewhat flexed 
The examiner should palpate I ghtly with 
his finger tips so as to elicit resistance 
then more deeply m an attempt to out 
line the shape of the gallbladder, its 
consistency and the presence of tender 
ness The pathologic gallbladder should 
also be studied by x rays (cholecystog 
raphy) and an attempt should be made 
to study the bile (See p 986) 

Diseases of the Gallbladder 
Cholecystitis Inflammat on of the 
gallbladder may be due to the presence 
of gallstones bactena parasites or or 
gan c and inorganic matenal The in 
fection may be blood borne and in that 
event first affects the walls of the gall 
bladder causing an interstitial cholecys 
titis Inflammat On of the gallbladder 
may also be caused by extension of in 
flammation or growths from adjacent 
organs i r from the duodenum pan 
creas gall ducts stomach liver etc The 
bile IS usually concentrated and some 
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DifTerentlal Diagnosis, Gallbladder Colic and Gall Duct Colic 


Symptoms 

Gallbladder Col c 

Gall Duct Col c 

Pam 

More severe than m gall duct colic Not 
so frequently associate with d gestion 
as IS the pain of gall duct colic Re 
ferred to right shoulder or to the back 
between and below scapulae 

Less severe Frequently as of 
ated with the ingestion of fowl 
Referred to the left side of the 
chest about the line of the tn ro 
or fourth costal cart lage 

Jaundice 

Generally absent Thisisespecially true 
should the cause of the gallbladder 
colic be an obstruction in the cystic 
duct 

Generally present always so 
the obstru tion is m the com 
mon or the hepatic ducts 

Local tenderness 

Higher in the epigastrium and more 
toward the costal arch than is the ten 
derness associated with gall duct colic 

At Mayo Robson s po nt 

Vomiting i 

Common and continued after the first 
paroxysm Generally no bile 

Generally present at first 
bile 

Tumor 

Always present is movable if adhesions 
are not present 

No tumor present 


Gallbladder and gall duct colic arc often so intimately associated that it is at times d 
distin^ish between the two The gallbladder colic is almost an invariable accompan ment 
sequel of gall duct colic 


times the gallbladder may become dis 
tended and give rise to pain and to ten 
demess on palpation When obstruction 
occurs jaundice ts a common symptom 

Acute Cholecystitis This is char 
actcnzed fay pain tenderness and rigid 
ity m the gallbladder region Pam is 
often referred towards the right shoul 
der, to the spine or to the right inter 
scapular region Nausea \omiting n 
regular fever and occasional!} jaundice 
are present m a thin subject a mass 
ma} be palpable m the gallbladder re 
gion 

Cholelithiasis Gallstones ma} re 
mam dormant m the gallbladder for 
some time and give rise to ver} few 
syinptoms such as slight digestive dis 
turbances and a sense of heaviness in 
the right hypochondmim or gallstones 
niay cause a great deal of distress bv 
bringing about inflammation and disten 
tion of the gallbladder which will g,vc 


rise to tenderness on pressure pam an 
severe gastric disturbances with or 'vit > 
out jaundice When stones attempt W 
pass through the bile duct or cause o 
stniction they give rise to attacks 
colic which are characterized by se'Ef® 
agonizing pain m the right Iij^ochon 
dnum or epigastrium radiating to 
back and right shoulder Biliary cO 
usually comes on several hours a ter 
meals as a rule when the stomach 
empty, which accounts for the fact t n 
most of the attacks of bilnr} col c oc- 
cur during the night When obstruction 
to the outflow of bile has taken p'no® 
jaundice manifests itself Pam and tro 
derness in the gallbladder region are as^ 
soaated vvitli vomiting sweating 
acidity The gallbladder, because of > ^ 
distention may be palpable 

Cholangitis Inflammation of t * 
gall ducts may be catarrhal or obstru® 
tive 
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DifTerenlial Diagnosis, Biliarj Colie, Cliolecjslitis and Acute Generalized 
Peritonitis 


S>mptom3 

Biliar} Colic 

Chirfecystitis 

Acute Generalized 
Peritonitis 

Pain 

Sudden paroxysmal 
has a tendency to 
radiate to right 
shoulder and scap- 
ula See under Dd 
lary Colic 

Slow and gradual in 
onset duct and gall 
bladder areas in 
volved Tenderness 
marked oter the 
gallbladder 

Sudden pain generally follow 

1 ing a perforation The pain at 
first IS as a rule in the center 

1 of the abdomen in the um 
bthcal region then becomes 
diffused as the peritonitis 
' spreads 

Jaundice 

Generally present 

I Generally absent 

! Absent 

Pulse 

Variable but gencr 
ally sloM 

1 Gradually increasing 
in rapidity 

1 Gradually increasing in rapid- 
ity, It finally becomes thready 

Tumor 

Absent at times may 
be present due to a 
distended gall 
bladder 

Present over area of 
gallbbdder U very 
tender on pressure 

Absent 

Vomiting 

Generally present 

1 Nobile 

Generally present 
Dile 

Generally present and p'^rsist- 
ent Bile is frequently present 

Fe\e' 

Absent 

Generally present ' 
with occasional! 
chills 

Generally present 

Distention 

Absent 

Absent 

1 

Generally present and is very 
marked over entire abdomen 

Free Buid in pen 
toneal cavity 

Absent 

Absent I 

Present but difficult to define 

Shock 

Absent 

Absent 

Absent 

Diarrhea 

Constipation no bite 
salts in stool 

Stools may be nor j 
mat 

Constipation 

Hiccough 

Absent 

May be present 

^Iay be present, generally ab 
sent 

Belching 

Absent 

Generally absent 

May be present 

High enema 

No effect 

No effect 

No effect 


Bile present m colic 
ol cotnmon duct 

Not much change 

Indican may be present 


Catarrhal cholangitis is, stnctly 
speaking, obstructive, as the inflamed 
linings of the gall ducts become suollen 
and prevent the circulation of bile through 
them, and this results m jaundice and 
gastric disturbances usuall) associated 
with fe\er and rarely accompanied by 
pain 


Obstructive Cholangitis' The ob 
struction maybe due to stone from the gall 
bladder, parasites or infiltrating growths 
Obstructive cholangitis will give rise to 
jaundice, digestive symptoms and colic 
the latter often resembling cholelithiasis 
Intercostal Neuralgia* This will 
often cause pam m the gallbladder re- 
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gion resembling gallbladder disease Su- 
persensitive skin and absence of deep 
seated pain differentiates this condition 
from mtraabdominal mflammatorj dis 
eases 

Carcinoma of the Gallbladder 
This ma> be primary and it may occur 
as a result of cholelithiasis, or it may 
be secondary to carcinoma of the pan 
creas, liver, intestines and the respira 
tory tract 


Symptoms Digestive disturbances 
sccondarj anemia, cachexia jaundee 
and a palpable maSs m the gallbladder re 
gion are among the outstanding features 
Syphilis A gumma of the gallblad 
der may give rise to symptoms of ob- 
struction such as jaundice, indigestion 
distended superficial veins and at tmes 
ascites A positive Wassermann and 
other sign of syphilis will sud diis 
diagnosis 


Tlie Sxiiccii 


Pliysical Examination of the Spleen 
This organ is examined chiefly by 
palpation in order to determine Us size 
and shape, the presence of tenderness 
and mobility, by Percussion for the posi 
tion of Us upper border and when dis 
placed, to differentiate it from other 
neighboring organs 
Palpation To palpate for splenic en 
largement the examiner applies the pal 
mar surface of the hand below the left 
costal margin, the patient rests supine 
and should be thoroughly relaxed, dur 
mg deep inspiration the palpating hand 
may detect a rounded mass descending 
from beneath the ribs 


Palpation of the spleen may be facili 
tated by the bimanual method One hand 
IS slipped under the patients back so 
as to support hts left lumbar region 
the other hand is applied to the left 
upper quadrant of the abdomen a lutle 
below the costal angle and to ihe left 
of the midclavicular line During the pa 
fents ,„sp,n„o„ the support, hirf 
attempts to raise the loin while the pal 
rating hand is mored upivard \\T,en 
he spleen ,s enlarged a rounded edge 

as It m’’"" a"’ "" 

downward and 
during expiration this mass can be felt 


moving diagonallj upwards Palpati^ 
of the spleen may at times be facilifal^ 
when the patient lies on his left side- 
A large spleen may be missed when^® 
examiner applies his hand over the bodv 
of the spleen and attempts to palpate fot 
an edge, therefore, when palpation n 
begun the lower edge of the spleen 
should first be located 

Another method for detecting spl^**^ 
enlargement may be earned out as fo 
lows The patient s flank is grasped an 
gently compressed by the examiners 
hand while the thumb feels for t ® 
spleen 

Tenderness and pam m the splenic 
region may be caused by perisplenit'^ 
splenic infarct or splenic abscess an 
by most of the conditions other t 
splenic causing enlargement m that re 
gion These conditions may result from 
left sided pyelitis pennephrUic absc^ 
tuberculous kidnej, adrenal tumor h) 
pernephroma left sided diaphragmat’tis 
left sided pleurisj or pneumonia or an 
aneur> sm occupy mg the left low er ha o 

ihechest cavity and reflexlyfromgastnc 

intestinal or cardiac conditions Ruptur® 
of the spleen will cause ngidit' an 
severe pain m the left hypochondnum 

and shock 
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Percussion The pittent stands or 
sits erect with Uie left arm raised, or 
he lies on his riglit side with the left 
arm thrown across the thonx or m any 
other position that exposes the left m 
fraaxillarj region Percussion is started 
well outside the splenic area which is 
gradually approached from all sides 
Splenic dullness is usuallj obtained in 
the infraaxillarj region between the left 
posterior and midaxiltary lines and over 
the ninth intercostal space the tenth nb 
and intercostal space and the eleventh 
rib Because of the peculiarities of the 
organs m relation with it, percussion 
cannot be entirely relied upon to out 
line the exact size of the spleen Above 
and to the left, the spleen is encroached 
upon by the left lung and below and 
to the nght, by the stomach It is also 
adjacent to the liver, the pancreas and 
the left kidney Splenic dullness may be 
absent m the presence of a pneumo 
thorax, a large lung cavity at the base 
of the left lung, emphysema, or greatly 
distended stomach or colon and left 
sided diaphragmatic hemia or eviscera 
tion Splenic dullness may be increased 
m tlie presence of enlargement of the 
spleen from anj cause Consolidation 
of the base of the left lung, hydro or 
pyothorax, thickened pleura, subphrenic 
abscess greatly enlarged left lobe of 
the h\er pericardial effusion, greatly 
hypertrophied heart renal tumor, tu 
mors of the cardiac end of the stomach, 
tumors of the esophagus, cardiospasm 
(when the dilated esophagus is filled 
with food or fluid) , and descending 
thoraco aortic aneury sm will cause a 
dull percussion note m the splenic re 
gion so that it is impossible to distin 
guish splenic dullness from that caused 
by the condition mentioned 


An enlarged spleen must often be dif 
ferentiated from a large kidney or other 
tumor in that location The shape of the 
organ the presence of the notch, its 
distinct mobility during respiration, and 
its position m front of the bowel, are 
the diagnostic features 

Auscultation for the normal spleen 
IS of little value a friction rub may be 
heard in the presence of perisplenitis or 
pleurisy , a systolic murmur may be 
heard jn the presence of torsion stenosis 
of the splenic artery as the result of 
ptosis of an enlarged spleen — at times m 
aortic regurgitation a loud murmur is 
heard o\ er the spleen 

Anomalies anil Diseases of the Spleen 
Anatomte Anomnliei 
Occasionally there are one or more 
accessory spleens lying within the folds 
of the gasirosplemc omentum or one 
or two may be attached to the under 
surface of the spleen A case m Dr 
Thomas McCrae s sen ice at the Jeffer 
son Hospital seen by the author, pre 
sented a thumb shaped accessory spleen 
on the undersurface of an enlarged 
spleen which resembled a gallbladder 
These accessory spleens are usually 
small and rudimentary, the size varying 
from that of a bean to nearly that of a 
normal spleen Some cases of complete 
absence of spleen have been reported m 
connection with other abdominal ab 
normalities As has aready been men 
tioned transposition of the spleen may 
occur as readily as transposition of the 
liver or of any other organs as in cases 
of Stitts vtverstis The spleen may also 
be displaced upward as a result of con 
genital diaphragmatic hernia or dovvn 
ward because of some abdominal de 
fonnity or umbilical hernia 

40 
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DliTerential Diagnosis, Splenic Disorders, Pleurisy and Pneumonia 


Sj mptoms 

Splen c D sorders 

Pleurisy 

Pneumon a 

Pam 

Felt m left de or is re 
ferred to the abdomen 
Worse on respiration 

Localized to diseased area 
not such a great tend 
ency to be referred 

Localized o\ er area « hen 
pleura is involved Re- 
ferred pam over tlie 
chest wall is also pres- 
ent 

Tenderness 

Splenic points of tender 
ness are present Pres 
sure on the lower 
border of the spleen 
(bimanual) is painful 

No splen c points of ten 
demess Tenderness may 
be present m the inter 
costal spaces over the 
affected area 

No splenic points of ten 
derness Tenderness »s 

a rule is present o er 
the a/fectM area 

Rdles 

May be present due to 
pressu e ate ectasis of 
the adjacent lung 

May be present due to 
the associated involve 
ment of the subpleural 
pneumonic tissue 

Present 

Enlargement of 
the spleen 

Present and spleen is 
tender on pressure 

No enlargement 

Enlargement sept c J" 
orig n may occur late 
in the disease 

Friction rub 

May be present gener 
ally absent 









Frothy or dry 

Rustv 

Fever 

Generally that of the 
causative lesion 

Generally none or very 
slight 

CJenerally pre**"* 
very high 


fii.n .. . .t I / 1 , , »«>*« rheumatism especially so when ui 

^ >'>'»“>“»” »>”« of ihe jcntj are alm!l » 

allretcd »h,l« ,n irireic disorder, Ihere „ no joml inrolrement 


Mobility of the Spleen 
The spleen may be pushed downuar. 
b> some conditions \\ithin the ches 
ca%ity, such as hydro , pjo or pncumo 
thorax neoplasm, left sided aneurysm 
emphjscma and because of a suddei 
and se%ere strain It ma> be displace, 
and caused to be easily mowble by con 
tmuous tight heing and m general ms 
ccroptosis a downward displaced spleei 
should not be mistaken for an enbrcc 
spleen ** 

A motvble sflcen ma\ at times b 
mistaken for one tliat is cnlargetl I| 
grot mobilit\ and the absence of splcnti 

re I""? it'" "" I”*'"™ M| 

in the dtfTcrcninl diagnosis 


Acute Enlargement of the 
Because of disease, the spleen may ^ 
come \eiy much enlarged and distort 
these enlargements are either acute of 
chronic 

Acute enlargement of the spleen 
found in such acute febrile diseases 
typhoid and malaria, frequently also m 
typhus relapsing fe\ er, pneumonia 
smallpox and many septic condit ons 
such as bacterial endocarditis A 
crate enlargement of the spleen may 
found m the following conditions (®j 
Secondars siphilis, (b) ccrebroT’"-"' 
fe'CT, (e) dipluhena. (rf) scarlet fea'^ 
(e) erysipelas, (/) septicemia 
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paratj phoid , (/i) septicopjemia, .ind 
(») acute nultarj tuberculosis 

Chronic Enlargement of the Spleen 
Chronic enlargement is found in (a) 
Hjpertroplij of ilie spleen, (6) Banti’s 
disease, (c) splenic tumor with polj- 
C)themia, (d) abscess of the spleen, 

(c) carcinoma and sarcoma, 0) splenic 
anemia, (9) Gauclier’s disease, (ft) 
amyloid disease, (») pernicious anemia, 
(;) cjsts, (ft) syphilis, (1) m>elc^en* 
ous and l)mphatic leuVemia, (m) 
splenic tuberculosis , (h) Niemann Pick’s 
disease, (o) splenomegaly nith eosino 
philia, (/>) kala-azar, (q) bronzed dia- 
betes, (r) enlargement of the spleen 
without any apparent cause, (_s) irregu 
lar enlargement of the spleen, (/) grad 
ual enlargement of the spleen , (m) en- 
largement of both li\er and spleen, (v) 
nckets, (zy) %on Jaksch’s anemia, (x) 
Hodgkin’s disease, (y) congenital Jam- 
il> cholemia, (s) status thymicolym- 
phaticus, (ca) reticuloendotheliosis 
(a) Hypertrophy (congestion of the 
spleeni Chronic splenic enlargement 
maj sometimes result from an acute con 
dition and is found m leukemia, arrhosis 
of the liver, certain cardiac affections 
and chronic malaria ("ague cake’) 
inspeetton shows the left side of the 
abdomen to be distended, and palpation 
Will detect a tumor in the left hypochon 
dnac region which moves downward 
with inspiration and recedes during ex- 
piration The degree of abdominal en 
largement in such instances depends en 
tirely upon the size of the spleen, its 
position may %ar} from one half an 
inch below the costal border to the bnm 
of the pelvis Percussion confirms the 
palpatory signs 

(6) Banti’s Disease* In Banti’s dis- 
ease, the spleen is extraordinanlj large 


anemia of a secondary tj pe is well 
marked, and hemorriiages into the skin 
and mucous membranes as well as into 
the stomich and lungs, are often en 
countered Jaundice and ascites are also 
prominent symptoms The spleen may 
sometimes occupy the entire left half or 
even more of the abdominal cavity The 
liver becomes secondarily enlarged, and 
the kidneys undergo a distinct degenera- 
tion Ascites occurs as a terminal con 
dition (See p 561 and 612) 

(c) Splenic Tumor with Poly- 
cythemia and Cyanosis: In this con 
dition the spleen is moderately enlarged, 
painless on palpation, smooth and firm 
'The enlargement may reach from one 
half inch to two inches below the left 
costal border The disease is character 
ized by general cyanosis and poly- 
cythemia, the red blood corpuscle count 
may be from seven to twelve million 
per cubic millimeter 

(d) Abscess: This may result from 
direct infection through the circulation, 
or It may be secondary to some infection 
elsewhere, m rare instances an abscess 
of the spleen may result from trauma 
The spleen is felt to be enlarged, irreg- 
ular m outline and tender on pressure, 
there usually is associated local pen 
tonitis, and general symptoms of sepsis 

(e) Carcinoma or Sarcoma Either 
IS usually secondarv to carcinoma or sar 
coma elsewhere in the body The spleen 
IS found to be enlarged, often tender to 
the touch and when not adherent, it may 
be movable When the tumor masses are 
large and superficial and the spleen is 
superfiaalJy situated tliey may be pal 
pated through a thin and relaxed ab- 
dominal wall The malignant growths 
are usually multiple and may be sarco 
matous, carcinomatous, adenocarcino 
niatous and m rare instances there may 
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be a combination of structures leading signs except an enlarged spleen, all 
to a diagnosis of sarcocarcmoma other findings being negative. Such 

(/) Splenic Anemia (not of the cases for the want of a better name are 
Banti’s tjpe) By this term is meant a styled splenic anemia 
disease of the spleen resulting in a gen- (^) Gaucher’s Disease Thisisu'U 
eral aneinn It is doubtful if such a ally a familial disease that nmifesU 
disease entity reallj occurs There are itself chiefly in the female at the timt 
numerous blood diseases and anemias of puberty or earlier The spleen be 



Tiff 6— Sarcoma of spleen 


tlut arc associatwl i\nh an enlarge 
spleen as for instance, in}tloc>ttc leii 
kemn. Ilami s disease, pernicious am 

m.a, nvilignanca. ITodgkin sdiscase.etc 
•n uhich the spkmc inlargcinent is onl 
one of the SMiiptonis Honker, ther 
arc cases of scicrc secondarj ancmi 
tint revolt no oll.tr dcr.n.M bloo 
riitd.ni;, linn llios, tmin.l sc 

ontltr, anomii 


comes enormously pertrophieii 
tologicallj It IS diaracterized 1 
presence of Gaucher cells in the ft 
endothelial sjstem of the splee 
often in other tissues In the n 
\antt} of tins disease tlie bone inarn^ 
and often the skeleton may l>c infihrat 
With Gaucher cells The Incr is al 
larged and contains KuplTcr cclH r 
mia is manifested fair!} late m the ' 
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ease though leuhopema is the rule The 
sJi/n IS somcn hat ;aundjced or bron rush 
most noticeable in the exposed surfaces 
but the mucous membranes are not af 
{ected Usu'dlj a bro\'.rusU ptnguecula 
IS noted on the nasal sides of the con 
jimctivae Gaucher s disease is often ic 
compamed by congenital niaUorroations 
such as multiple cysts of the spleen and 
o\anes horseshoe hidney and patulous 


(i) Pernicious Anemia In this 
bJood disease the spienic enhrgement 
IS part of the symptom complex The 
spleen is usually enlarged to about one 
or t\\Q inches below the left costal mar 
gm It is smooth and painless to the 
touch During the remissions of the 
anemia tlie spleen diminishes in svie 
only to reenlarge during an exacerba 
tion 



Fig 7 — Adenocarcinoma o! spleen 


foramen oiale The antemortem diag 
nosis of this condition is based upon 
the enlargement of the spleen and liver 
mild discoloration of the skm absence 
of anemia presence of leukopenia pains 
in the muscles of the legs and by the 
results of Splenic puncture 

(h) Amyloid Disease This causes 
enlargement of the spleen hver and Xjd 
nejs It IS usually assoaated with long 
standing suppuration malignancy or tu 
berculosis The spleen becomes very 
large is smooth and untforml) resistant 
The enlargement of the spleen is only 
an incident m the disease and alone 
bears no diagnostic feature but sire and 
smoothness nli ch are conditions previ 
lent m other types of splenomegaly 


(/) Cysts This IS a rare condition 
It may be single or multiple The com 
moner cysts of the spleen are echino 
coccus (hydatid) dermoids or cystic 
degeneration The spleen becomes en 
larged often m proportion to the size of 
the cyst Wlien the cyst is superficial 
and the abdomen is not unduly distended 
and the abdominal n’all is not ngid or 
fat the ly'st may be palpated as an 
elevated mass upon the surface of the 
spleen and when the cyst is aery large 
and not too tense fluctuation may be 
elicited 

(J&) Syphilis This may involve the 
spleen alone hut usually the spleen and 
Iner are simultaneously affected The 
spleen becomes large. Ascites yaundice 



niedtcal Diagnosis 


frequent hemorrhages in the skin he 
moptjsis hematemesis and nielena ma\ 
occur and secondary anemia js the rule 
S>phihs of the spleen maj he suspecterl 
when the aforementioned s>mptoms oc 
cur m the presence of a positive Was 
sermann and other manifestations of 
sj'pliilis It should be borne in mind that 
a patient ma} have a splenomegaly and 
a positive Wassermann reaction both 
being due to different etiologic factors 


progressn el) enlarged is tender to pal 
pation and often becomes irregular in 
outline It IS associated with a septic 
temperature cvanosis pol) C) theiiiia and 
a positive von Pirquet 

(«) Niemann Pick s Disease Ths 
IS a condition closely resembling Gauch 
ers disease The spleen and Iner 
come enormously enlarged the skniuai 
ally presents a brownish discolontipn. 
the tongue is geographical!) coaled and 
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{p) Kala arar This is a tropical 
disease and is characterized by secondary 
anemia and marked enlargement of the 
spleen which harbors the Leishman 
Donovan bodies (Se^ p 1069) 

{q) Bronze Diabetes (hcnuiochro 
matosis) This is often associated with 
Bantj s disease It is a condition in which 


hemosiderin is deposited m the tissues 
causing a brownish discoloration of the 
skin The spleen is large and hard to the 
touch the liver and pancreas are cir 
rhotic and the urine and blood contain 
an excess of glucose 

(r) Enlargement Without Any 
Apparent Cause This is often noted 
Such cases may be due to chronic infec 
tion or to illness of long duration Ihe 
spleen having failed to resume its normal 
size after the underlying disease has 
been cured 

(s) Irregular Enlargement This 
may occur as a result of carcinoma or 
hydatid cyst 

(t) Gradual Hypertrophy Of vary 
ing degrees this occurs in amyloid dis 
ease pernicious anemia congest on due 
to portal obstruction rickets splenic 
capsulitis and splenic infarcts 


(«) Enlargement of Both Liver 
and Spleen This may occur as a result 
of passive congestion cirrhosis hydatid 
infection leukemia and amyloid disease 
pseudoleukemia (Hodgkins disease), 
malarial cachexia Gaucher s and Nie 
mann s splenomegaly The associated 
symptoms and the laboratory findings 


will help m the differentiation of these 
conditions The cause of splenic enlarge 
ment cannot as a rule be determined 
by the physical examination of that gland 
alone It usually requires a complete 
physical examination of the patient sup 
plemented by certvm laboratory exam 
inations 

(») Rickets This may be diagnosed 
by its characteristic deformities The 
spleen is hard and may be palpable for 
two fingers breadth below the costal 
maigm 

(tt) von Jaksch’s Anemia (pseudo- 
letikemica infantum) The spleen is hard 
andmav reach the umbilicus 

(x) Hodgkin's Disease The spleen 
may be palpable one or two fingers 
brradth bdow the costal margin 

(y) Congenital Family Cholemia 
(acholunc family jaundice) The spleen 






CHAPTER XXII 

Examination and Diseases of the Esophagus, 
Stomach and pancreas 

The Fsopliagus 


Plijsical Examination of the 
Esophagus 

The esophagus does not lend itself to 
examination unless special technic has 
been acquired bj the examiner A stnc 
ture of the esophagus may be explored 
% -i. 

instrument in the hands of the untrained 
Esophagoscopj may reveal the appear 
ance of the mucosa and detect ulcerations 
vancosities and growihs a ndiogram 
maj show constr ction and dilatations 
riuoroscopically a stricture of the esoph 
agus may be recognized by watching 
the course of an opaque substance dur 
ng the act of swalloMng 

Diseases of the Esophagus 

1 Spasm of the Esophagus 
( Eso pbagisntus) 

Th s is a functional constriction of 
the esophagus causing difficulty in swal 
low ng It IS occas onally associated with 
severe retrosternal pam referred pain 
in the pectoral muscles is more common 
Card ospasm associated with spasm 
of the lower end of the esophagus may 
cause a large sacatlar or fus form dda 
tat on of the lower end of that tube 
Diagnosis The patient is usually a 
neurot c who may present spast c ^mp 
toms m other organs A definite di^ 
nosis maj be made when the patient is 
asked to swallow a capsule contain ng an 
opaque mater al and the passage of the 
capsule into the stomach is observed 


undef tl e fluoroscope An esophageal 
bougie or a laige stomach tube may be 
passed down the esophagus for d agnos 
tic piirposes If the encountered str c 



F S t — In the 1 V ng subject the lower 
three-fourths of the esophagus constitute 
not s inply a canal but an actual expanded 
cav ty 

ture d sappears after taking large doses 
of belladonna or any other antispas 
modiC a diagnosis of esophagismus may 
be made 


( 629 ) 
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^fcdlcal Diagnosis 


cule Esophagitis don above tlie site of stricture Rap<! 

This IS an acute inflammalion of the of weight inaj occur as a result cf 
esophageal mucosa or of its entire stnic inabilit> of food to reach the stem 

ture ach 


Etiology and Symptoms (a) 
Swallowing of irritating substances (l>e 
acids mercury arsenic hard foreign 
bodies * e glass nails stomach tube 
and hot foods) 

(b) Extension of inflammation from 
pharynx larjnx bronchi and mediasli 
nal tissue 

(c) Acute and septic fevers (typhoid 
typhus smallpox diphtheria) 

(d) Local disease — carcinoma of 
esophagus or adjacent tissue vertebral 
or glandular abscess and laryngeal pen 
chondritis 

(0 Spontaneous!} m sucklings 

The symptoms are pain on swallow 
mg particularly of hot drinks or diluted 
alcohol tenderness over sternum and at 
times vomiting of blood pus or both 


3 Stricture of the Esophagus 
{Stenosis of Esophagus J 
Etiology („) Acute esophagitis 
( ) cicatrix of a healed ulcer (afte 
Ive bichloride of mercury or other coi 
.dsives) (c) gumma or its resulfin 
cicatrix (d) congenital stetiosis (e 
constriction from within the lumen-cir 
emoma of the esophageal wall absces 
or papilloma toregn bodies partialh 
obstructing the lumen (/) compressioi 
from without by tumor abscess aneu 
rysm enlarged I>mph glands enlarg« 
thyroid angioneurotic edema (tran 
s ent) huge pencard al effusions 
Symptoms The symptoms are grad 

rf LT cT”® "euigitatioi, 

of food cither immediately after eat ns 
when the stricture is high or some time 
after sivallowmg when the stricture i, 
low accompaned b, esophageal dilam 


Diagnosis The diagnosis as to the 
site of the lesion can be made only b) 
esophagoscopy and x rav exam i at ons. 



F g 2 — Carcinoma of esophagus 


4 Carcinoma of the Esophagus 

This disease may -iffect any port on 
of the tube and is a frequent 03“^^ ® 
esophageal obstruction in old people 
often causes ulcerations and n etastas 
to the trachea larynx lungs and ot e'’ 
structures 

Symptomatology Swallow rg ^ 
comes increasingly difficult and is oft®’ 
associated with piin and a chok tig 
sat on there is regurgitat on of o 
and drink progressive emaciation ta e 
place as the stenosis becomes nio 
marked and is associated with genei^ 
cachexia and anemia at times notwit ^ 
standing the anemia the blood cell coun 
may be hgh because of dehydration 
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Diagnosis The diagnosis is based 
upon the age of the patient djsphagia 
emaciation and esoplngoscopic and 
X ray findings 

5 Rupture of the Esophagus 
Etiology Esophagomalacn (soften 
mg of the esophageal wall) weakening 
of the wall near an ulcer or a cicatnx 



Fig 3 — X ray p cture of care noma of 
the esophagus show ng stenos s (Courtesy 
of Leon Sol s Cohen ) 


also when a great strain is brought to 
bear upon the weakened >vall by \»oJent 
and persistent vomiting after a large 
meal during acute alcoliolism or in an 
opium addict because of the sudden with 
drawal of opium 

Symptomatology artti I?iagnosts 
The characteristic sj-niptoms are nausea 
severe ^omItlng of the stomach contents 
and blood sudden sharp retrosternal 
pain pneumothorax and collapse which 
may at times simulate angim pectons 
or gastric ulcer Subcutaneous emph^ 
sema of the neck and chest may occur 
in rupture of the esophagus and is ab 


sent in angina pectoris and gastric 
ulcer 

6 Dilatations and Dicerlicufo 
These ina\ occur singly or multiply 

as circumsenbed pouchy dilatations of 
the esophageal wall and may be situated 
in the upper portion of the tube or near 
its entrance into the stomach the latter 
as a result of cardiospasm 

Etiology These may be congenital 
or acquired When acquired they may 
be caused b> (a) pressure from within 
and are found on the posterior wall and 
(b) by traction from without by con 
stnciing adhesions these as a rule are 
found on the anterior wall 

Symptomatology The sjTnptoms 
usuall) consist of a sense of fullness m 
the sternal region the sensation of a 
lump m the throat after meals re 
gurgitation of small quantities of food 
after strenuous muscular work particu 
larly on heavy lifting or bending over 
and a fetid odor on the breath When 
the diverticulum is large vomiting of 
large quantities of undigested food that 
was taken possibly several days previous 
IS noted Pressure s>mptoms and chang 
ing physical signs from dullness when 
the diverticulum is filled with food or 
fluids to resonance when it is empty is 
a valuable sign Soon after vomiting 
tjTnpany maj be elicited over a large 
diverticulum A correct diagnosis of 
this condition may be made only by 
X rays and fluoroscopic studies 

7 Plummer J inson*s Syndrome 
This IS a tjqie of secondary anemia 

associated with dysphagia particularly 
forsolidfood andglossitis (See p 556) 
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MeditMl Diagnosis 


The Stomach 


Ph>sical Examination of the 
Stomach 

Diseases of the stomach are investi- 
gated by physical signs, laboratory ex- 
amination of its contents and by the 
X ra>s The pnncipal object of the physi- 
cal examination of the stomach is to 
determine its size position the presence 
or absence of a tumor ;nass tenderness 
and pam upon pressure 

Inspection The size and the post 
tton of the stomach can only be deter- 
mined uhen It is greatly distended with 
gas A stomach so greatly distended 
with gas that it is recognizable by in 
spection of the abdominal wall is u$uall> 
in an abnormal position and in a state 
of great tension Inspection is onl> of 
minor ^alue m determining the degree 
or absence of peristalsis, a large mass 
in the epigastrium howe\er, calls for 
a thorough investigation b> other ph>si 
cal means A distinct bulging m any 
part of the abdomen except m the epi 
gastric region may be due to a dilated 
stomach such bulging being most fre 
quenllj noted m the hypogastric or 
umbilical regions, the epigastrium ex 
nibits a hollow or a transverse depres 
Sion A marked depression between ihc 
costal -irdKS m the lumbar region, ac- 
companieil bj a vertical median sulcus 
Wider above than below, and the abdo 
men being flattened m the central por 
tion and bulging m the btcral region is 
significant of gastroptosis 
Palpation Tins js cmploved toeliat 
tenderness resistance tumors ami sue 
ctHsion splash 

The ITMCUCC ot lcndcr„csi in the 0,1 
tn'tne rqjion maj denote castnc nicer 
canric arci.iotra or ecule or chrome 
inflimmation o{ the sioimch Tlie ten 


demess produced bj a gastnc ulcer is 
localized at a definite point and is pff 
sistent A tender point near the Id' 
tenth or eleventh dorsal spine is oftc 
significant of gastnc ulcer 
Resistance over the stomach nuv 1* 
caused either by ngidil^ of tlic ‘’ecu 
muscles, or the existence of some tinder 
lying solid mass Resistance in the fp* 
gastnum maj be caused by the enla^ 
left lobe of the liver, local pcntomtis due 
to perforated ulcer, inflammation or tc 
mors of the omentum, and caranoira o' 
the stomach , at times also a growth w 
the pancreas ma> be mistaken ioo s 
gastnc condition Resistance m the 
bilical r^ion may be due to a dih 
and distended stomach, peritonitis 
berculosis or cancer of the omentuiUt c 
to a displaced organ such as tlie 
liver, or a greatl) enlarged movahl* 
ktdn^ 

Pelvic tumors, such as a 
uterus and ovarian C)st ma) 
liver and overlie the stomach 
making stomach palpation ^ 

The normal stomach can be palf® 
only when gVeatl} distended 
or air The old, rather dangerous 
of inflating the stomach with * ^ 

powder vnll bring out its contour 
tliat it can be easily palpated 

Tumors Benign tumors of the s 
ach are extremely rare A tumof 
pit«! in the epigastrium m an 
person usuallv means caronoma- 
joung persons a tumor m the 
tnum or a Imie below, nvi> be 
hj h>7>crtropli> of the p>loru« ^ 
adhesions due to some inflamniaton 
dition A nonresistmg tumor ma* 
ma> result from dilata’ion oi the **®"''*^ 
or of a portion of the bowel an oni«"' 
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hemia or an acute obstruction If the 
mass IS pulsating, it ma> be due to 
aneurvsm of the aorta, or of the celiac 
axis A deep seated tumor in this re- 
gion ma} be a grou th on the pancreas 
(For swelling or tumors of the abdomen 
regionallj described see p 591 ) 
Percussion This is emplojed m 
Order to iscertain the shape and the 
position of the stomach Care must be 
taken to note the degree of distention 
of the bowel and stomach because \ery 
often percussion of a distended trans- 
verse colon and an empt> stomacli may 
gi\e erroneous results Again a stom 
ach that is half filled with food, or one 
that IS entire!) filled, will gii e erroneous 
estimates as to its size 
AusctiUatory />crci<sjioii will in the 
hands of expenenced obseriers give 
more accurate dita as to the size of the 
stomach than will ordinary percussion 
When the stomach is auscuUaled 
various crackling, rumbling or gui^ling 
sounds and succussion splashes can be 
heard, but tlieir significance as to dis 
ease of the stomach is of doubtful value 
(For the significance of t(ie stomach 
contents, see p 1028.) 

Symptomatology of Stomach 
Diseases (See p 90) 

In a disctasion of diseases of the 
stomach even m so brief a chapter as 
this, it IS rscessary to call attention to 
the man) “gastric symptoms ’ that may 
be of extragastne origin Thus we find 
that diseases of the liver gallbladder 
appendix bowel pancreas heart lui^ 
(tuberculosis), brain sinuses, eyes nose 
and throat, tliyroid kidnevs the blood 
and also various constitutional and nerv 
ous diseases such as anemia, fevers sep 
ticemia, helminthiasis, chronic intoxica 
tion diabetes, tabes dorsali, sclerosis of 


the abdominal vessels, neurasthenia, hys 
tena and often pregnane) will cause 
patients to complain chiefly of ' indi 
gestion ” It must be remembered, how- 
ever, that a nervous patient, or one who 
IS suffering from one or more of the 
conditions mentioned, may also be suf 
fering from an organic disease of the 
stomach such as ulcer or cancer, and 
the nervousness, anemia or other condi 
tions may be the result of ulcer or can 
cer Therefore, when a patient com- 
plains of “gastric s)niptoms’ which may 
appear to be of extragastne origin, he 
should nevertheless receive a very care- 
ful and thorough gastric study 

When eliciting a histor) of a patient 
indicating digestive disturbances, it is 
well to bear m mind the senes of ques 
tions tabulated bj J M Anders ^ 

Pam )Vhen pam is present, it may 
be located at the pit of the stomadi 
{cardiatgia) , or m the gastric region 
(gastraigia) The pain may be severe, 
slight or merely a discomfort and un 
easiness All important is it to koiow 
when and how (sudden or gradual) the 
pain appears and what conditions ex- 
cite or relieve such distress Does the 
pam develop before mealtime and when 
the stomach is empty, and is it appeased 
b> (he taking of food , or is it excited by 
taking food, and does it appear imme- 
diately after food, or one to four hours 
later^ Is the pain constant and is it 
local or diffused^ Does it radiate to the 
back or scapular regions’ 

Appetite The loss of appetite (cno 
rexta) or a desire for unusual foods 
parorena are frequenHj noted ^Vhe^ 
the appetite is increased or the patient 
becomes hungrj a short time after a 
meal it is referred to as ‘ buhma ’ One 

*AiKi«rs James M Pract ce of Med cine 14th 
Edit W B Saunders Co 
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spasm of the pylorus and cardia) ts often 
seen m air swallowers 

Belching maj be caused by gastric 
fermentation swallow mg of gas contain 
ing food or drinks imbibing simultan 
eousl> of acid and alkaline food or 
drink and air swallowing The gas 
brought up b} air swallowers is odor 
less and tasteless 


(b) Gastric Carcinoma Vomiting 
may occur at ^'arJlng intervals after 
taking food , it is believed that the closer 
the lesion is to the cardia the sooner 
will vomiting occur after feeding When 
the lesion is at the pylorus vomiting 
may be delayed several hours In carcin 
oma attended with gastrectasis, vomiting 
may occur six to twelve hours after tak 


\ OMITI\G CENTER IS MEDULLA 



Tig 4 — pathogenesis of vomil ng 


Ernests 
(See p 91) 

yomitiiig may be of (I) Gastric 
(II) systemic (HI) nervous and (1\ ) 
reflex origin (V) it may also be caused 
by direct irntation of the vomiting cen 
ter 

I Gastric Origin (organic lesion 
in the stomach) (o) Gastric Ulcer 
Pam and vomiting occur soon after the 
taking of food when the ulcer is at the 
fundus one or two hours after the tak 
mg of food wlien tlie ufeer is at the 
pylorus The pain stops after vomiting 
The vomitus is sour smelling and often 
contains blood 


mg food At times vomiting will occur 
when the stomach is empty In some 
forms of carcinoma (carcinoma of fun 
dus or lesser curvature) vomiting may be 
absent The vomitus is usually sour and 
has a characteristic odor Coffee ground 
vomit occurs when the carcinomatous 
tissue ulcerates and causes bleeding 

(c) Acute Gastritis Vomiting of 
gastric contents mucus and bile is fol 
lowed by a sense of relief 

(d) Chrome Gastritis Vomiting 
occurs at various intervals after tiie tak 
ing of food The contents are partially 
digested food large quantities of mucus 
and often bile 
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Medical Diagnosis 


(e) Castrectasis Large quantities 
of fluid and particles of food are \oinited 
at considerable mteiA’als 

(/) Gastric Hyperesthesia Vom 
iting occurs as soon as food or dnnk 
IS swaIloi%ed 

{g) Hyperacidity and Hyperse- 
cretion These may cause hyperesthesia 
\Mth instant lomitmg after faking food 

(/») Asiatic Cholera Asiatic chol 
era causes gastric irritation frequent 
%oiniting of a rice-colored material, it 
is unattended by nausea and is not fol 
lowed by relief 

(0 External pressure upon the 
stomach, such as pressure by a large 
h\cr or gillbLadder pericardial effusion 
or ascites may cause >omiting when the 
stomach is full 

n Systemic Origin (a) Pulmo- 
nary Tuberculosis Vomiting IS caused 
by toxemn and occurs often after a 
paroxysm of cough 

(b) Whooping cough and other 
forms of cough attended by strain imv 
befollowetlby somitmg 

(c) Peritonitis causes ^omltIng of 
the gastnc contents bilc and fecal 
matter 

(d) Disease or irritation of the 
bowel , f enterocolitis appendicitis 
colic drastic purgation, etc, may cause 
'oiniting 


W ^ cute oiKmclion of ibeW. 
M in nitiiisn^copiio,, »obuIus, lorsic 
ilrei an I Mnncnlatcl bmnj caui 
%onntin;r ninch jnves no relief and I 
ronntns niaj f^ooinc slrrcoracroni 
m Bifiary and „;,c, aai 

■Tnin ntblir ojtn.i mil prnert 

" ' "r nianrr,,, 

innf 

(0) AJdl.on-, dhfatc, anf rm 

>rlm a,„,4, ,d,!r In-rr can<o ,I , 


(A) Toxins, poisons uremia ar^ 
eclampsia always cause lomitirg 

III Nervous Origin Vomiur^ c 
central ongin is usually not atterV 
by nausea, it is of the projeciik tjft 
IS not followed by relief and occurs s'" 
dependent of taking food 

(<j) Tumor and abscess of the bns. 
meningitis, anemia and liyTiercmia of t’"* 
brain, contusion and concussion of tN 
brain, fracture of the skull (b) ‘easxi 
ness Meniere s disease and m 
(c) acute my clitis disseminated sclem^ 
and paresis may be considered n t 
classification 

IV Reflex Vomiting This na' ^ 

caused by (a) Irritating and tickl**?®* 

the pharynx and fauces, (b) per«is*®^ 
coughing, (f) attempt at dtslodg’fg^ 
ad secretion from nasopharynx I 1 
eyestrain, (e) reiolting sights (/) ‘'^ 

pleasant odors, (g) sudden shock 
ousness, anticipation anxieh or 
teria, (h) early pregnancy 
sickness), (t) gastnc cnsis of ta 
0) allergic manifestation (f ) 
ease (dunng the stage of decorni*’^ 
tion) myocardial degeneration 1*^^ 
ditis and angina pectons Htcctn-C ^ 
frequent complication m vomiting oi 
flex cardiac ongin ^ 

PcrsisfenttQwilinyoj ^ 

of reflex aoimtmg m which tbe * 
arc recurrent without obvicrs a ^ 
often associated with slight 
constipation fatigue worry or 
pointnient Tlic vomiting is 
continuous examination wtH 
gastric tenderness retracted a’" ^ 

hypcrscnsitivcncss an 1 intolerance 
b„bt sound and odors ,, 

' Irritation of the 
Center (a) Jf\ dnirri ‘ f 
pi ne morphine digitalis (^) ^ 

wiaj— riq hriiM uremia certi a 
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tumors and (c) b) chlorofonn or elher 
1 arcosis may cause \ omitmg 

Characteristics of the Vomitus 
W hen examining the \ oniitus it is im 
portant to note its general appearance 
consistency color contents quantity 
odor and reaction 

The general appearance depends 
upon The kind of food or other ntatenal 
swallowed the lapse of time between 
food taken and its being \omited and 
the presence in the stomach of mucus 
blood colonng matter sahia aads and 
foreign bodies 

\\ hen \ omiting occurs soon after eat 
ing the food will show \er} little change 
after the lapse of an hour or two the 
food will show partial digestion fi\e or 
SIX hours later no food should be found 
in the \omitus In retention \omiting 
t c gastrectasis or hypoinonlitj— food 
taken many hours liefore or on the previ 
ous da% may be seen in tlie \ omitus 

The consistency depends largely 
upon Its contents 

(a) FI ltd Thm watery voinitus may 
occur after an alcoholic debaucli in 
chronic gastritis and after having con 
sumed large quantities of water which 
an irritable stomach may expel If the 
\oinitus IS of alMif c reaction it indi 
cates the presence of a large amount of 
saliva and is often found when pro 
longed nausea has preceded the act of 
vomiting Acid voimtiis occurs in gastric 
hypersecretion and in acid fermentation 
and may be found m peptic ulcer gastnc 
crises of tabes hysteria Graves disease 
and migraine Rice cater iotiiUts is 
found m cholera 

(b) Semisol d J oiiituj This con 
sists of undigested or recently ingested 
food It occurs in gastric irritation over 
feeding swallowing of nauseating food 


seasickness (after a full meal) vertigo 

etc 

(f) Thick Taiacwus Mucous Vom 
tus This IS a svmptom m acute or 
chronic gastritis 

Color Green oryellowish vomitus is 
usually caused by bile m the stomach 
It may be found after violent vomiting 
with retching and in patulous pylorus 
\ oniitiiig of grass green bile m small 
amounts and unattended by retching is 
of frequent occurrence in peritonitis 
w ith intestinal obstruction "i ellou blue 
blad^ red (not blood) and other colored 
vomitus mav be caused by the ingestion 
of colonng matter contained m food 
candy drinks or other substances 

Red Vomitus — llcmatcmcsts (vomit 
mg of blood) The quantity of blood in 
the vomitus may v ary from a few streaks 
or pm points to a quantity so large 
tint the entire vomitus may consist of 
pure blood Bright red blood indicates 
tliat the blood is fresh Dark red brown 
bfack and coffee ground color iiid cafes 
tliat the blood has remained in the stom 
ach for some lime and undergone di 
gestion Hemateinesjs may be of rt/ra 
ffasiric or of gastric om^ih 

//ci afemesis of evtragastnc origin 
mav be due to 1 The snallowmg of 
blood from a wound m or about the 
jmiuith 4 r ilif- .tntg'j.te .txin 

sils rhmopharynx after or during epis 
taxis also from varicosities m the esoph 
and injury of the esophagus by the 
swallowing of hard or sharp substances 

2 Blood Dyscrasias Purpura hemo- 
philia scurvy severe primary and sec 
ondarv anemia leukemia hemolytic jaun 
dice choleima and at times Hodgkin s 
disease acute fevers such as sev ere 
malaria typhus epidemic influenza re 
lapsing fever yellow fever (blackvomit) 
smallpox dengue chronic nephritis 
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an) cawse in general penlonitis and m 
the presence of a gastrointestinal fistula 
Pus ill the Fomtus This maa result 
from swallowing the contents of a retro 
phar>ngeal abscess a peritonsillar ab 
scess or an esophageal abscess Tlie pus 
from empjema pyopericarduim hepa 
tic abscess splenic or perirenal abscess 
nia) find its nay into the stomach and 
be subsequent!) aomited Phlegmonous 
gastritis and diphtheritic inflamnialion 
of the stomach wall ma) be priniar) 
causes of purulent \ omitmg 

Quantify, Odor and Reaction 
These depend largel) upon the quanlit) 
of food in the stomach the hind of food 
and the stage of digestion 


matter or the hearing of a re\ olting tale 
ma) cause musea It may occur also 
m diseases of the central nenous s)s 
tern, in neurasthenia and m hysteria 
Pain Cardialgta is severe epigastric 
pain occurring m paroxysms Castro 
dymo IS severe cramphhe pain m tlie epi 
gastric region Gastralgia denotes pain 
in the stomach Pseudoaiti/iiia pectoris 
IS sex ere pain in the epigastrium and 
lower sternal region often referred to 
the shoulders This may be caused by 
duodenal ulcer and adhesions in the right 
upper abdominal quadrant 

Epigastric pain sharp or dull con 
stant or parox)smaI in relation to tah 
mg food or independent of it is an al 


Differential Diagnosis Pulmonary and Gastric Hemorrhage 
Hexioptvsis Hewaismesis 


1 Evidence of preexist ng pulmonary dis 

ease 

2 Preceded fay thoracic oppressions and a 

saline taste 

3 Blood ejected by coughing or by cleaning 

the throat when hemorrhage is small 
A In profuse hemorrhage and when ejected 
immediately blood is arterial in color 

5 Alkaline reaction 

6 Blood mixed with parUcles of mucopus 

7 A pronounced beaded froth 

8 Microscopically tubercle bacilli or other 

organism and possibly fibers of elastic 
tissue 


The blood from hemoptysis may 


1 Referable to the throat stomach liver 

heart or develops in females near the 
tune of puberty 

2 Preceded by giddiness faintness or nausea 

3 Blood ejected by xomittng or gagging 

A Blood of gastric origin is dark a rule 
blood of pharyngeal origin bright red 

5 Gastric blood acid pharymgeal blood alka 

line in reaction 

6 ^^ay contain undigested food 

7 Froth less marked 

8 Microscopically sarcinae ventnculi 

starch granules particles of food and 
iri the case of carcinoma large non 
motile bacilli (Oppler Boas) and 
rarely carcinomatous tissue 
swallowed and later vomited 


Symptoms Preceding Emesis It 
IS important to note whether xomiting 
IS preceded b) nausea or pain 
Nausea Nausea usually precedes 
xomiting of gastric origin though it 
ma) occur in e)estrain (astigmatism) 
seasickness earl) pregnane) and in 
«ome the sight or odor of obnoxious 


most constant S)mptom in most of the 
gastric disorders At times the pain 
may be referred to distant parts of the 
body (See p 74) 

There are also conditions other than 
gastric disease that may cause epigastric 
pain and should be differentiated from 

It 
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Differentul Diagnosis, Inflammation, Neuralgia and Colicky Pain in Abdominal Repos 


Pam 

Inflammation 

Ncurvtgia 

Cole 

Type and radia 
ation 

Dull aching and if the 
inflammation is acute 
and ent,orReinent of 
the V essels is excessive 
the pain also tends to 
radiate from the in 
flamed area outward 
toward the periphery 

Sharp acute generally ra 
iliatcs along the course 
of a nerve asm neural 
gia of the tenth dorsal 
nerve m which the pam 
radiates around from the 
tenth interspace to the 
area of distribution on 
the abdommnl wall 

Sharp acute an I ago" t 

ing the pain ofawlc 
radiates m d 
directions deperta ng 
upon the local on oi 
the colic for instanrt 
m gallstone cok IM 
pain rad atesaround w 
the back unclerneaU' 

the scapula of the same 

side 

Pressure 

Increases the pa n 

Is excessively tender The 
slightest pressure pro 
duces an excruciating 
pam Pam can also be 
produced by pressure 
upon the nerve trunks 
and this pam radiates 
along the terminal 
branches 

Used by pressure as" 
rises of gallstone co k 
the patient seeks e« 
by doubling up 
makingpressureap 
the abdominal wall 

Duration 

Constant 

Intermits but mtermis 
Sion 19 not suiiden and 
acute 

Stops suddenly but d'J 
soreness pers sts 
short time 

History 

Generali) has not had a 
previous attack 

May not have had previ 
ous attack 

Cnerdly a 
previous attack 


Epigastric pain referred to the left 
of the spinal column accompanied by 
epigastric tenderness and aggravated 
soon after taking food which is relieved 
by vomiting is suspicious of gastric ulcer 
Epigastric pain which occurs two or 
three hours after taking food but is 
relieved immediately after taking food 
or alkalies is significant of duodenal 
ulcer 


Epigastric pain which is nearly con 
Slant and is not relieved by alkalies and 
IS accompanied by tenderness and the 
presence of a mass m the epigastrium 
IS suspicious of carcinoma During the 
early stages of carcinoma a tumor mav 
not be palpable 

Epigastric pam accompanied by a 
burning sensation (heartburn) which 
occurs after taking rich spicy foods 
acids alcoholic beserages or after the 


excessive use of tolncco is indicati'® 
acute gastritis 

Epigastric pain accompanied b> o' ^ 
distention of the stomach with a 
of fullness in the epigastrium often 
the sensation of a ‘ lump m tlie thrw 
IS indicative of gastric fermentation 

Epigastric pam and tenderness occ^^ 
ring m paroxysms and referred W 
right shoulder is significant of gallh a 
disease 

Epigastric pain, occurring m 
ysms which are acute and sharp o 
accompanied by collapse and tendem ^ 
above the umbilicus and associated 
a slow pulse is significant of panete 
disease 

Epigastric pain may be a sympto^^^ 
Dietls crisis gastric crisis, 
testinal obstruction necrosis of a 
bra intercostal neuralgia m}alg’^ 
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abdon)inal muscles epigastrjc hernn 
h> droneplirosis circinomi of the trans 
\erse colon adhesue pericarditis pen 
cardial effusion large pleural effusion 
cardiac dilatation aneiirj sm of the 
thoracic aorta angina pectoris aortitis 
and lead poisoning Epigastric pain is 
often present in sudden emotions moiin 
tain climbing and se\ere exlnvistion 
Cardiac Palpitation of Gastric 
Origin This niaj occur as a result 
of 0% creating gastric flatulence the in 
gestion of improper food oi ermdufgence 
in nicoliol and tobacco anti in neurotic 
individuals when eating while under 
stress fear or excitement 

Diseases of the Stomacfi 
Many of the diseases of the stomach 
cannot be nccuratel) diagnosed by the 
eialuation of the histor) sjmptonntol 
og} and the ph}S]cal signs For ac 
curate diagnosis it often becomes neces 
sary to examine the stomach contents 
to have an x ray studj and at times a 
gastroscopic study 

Ga$tralgta (Gastrodymn, Netiralgta 
of the Stomach) 

Gastralgia is a condition of the stom 
ach characterized by severe paroxjsmal 
epigastnc pain unassociated with anj 
definite gastric lesion It may be caused 
by overwork and anemia or by such 
dietetic errors as may produce aaite 
gastritis This condition is usually found 
m people of a sensitive and nervous tern 
perament Gastralgtc pam is often asso 
ciated with gastric cancer and nicer it 
IS also found m locomotor ataxia and 
nervous dyspepsia with hyperacidity 
Symptomatology and Diagnosis 
Paroxysms of severe pam m the epi 
gastnum usually radiating to the back 
occur when the stomach is empty Re 


lief may be had by pressure upon the 
painful area and the ingestion of warm 
stimulating drinks and food 
Differential Diagnosis Simple gas 
tralgia sfioiild be differentiated from the 
following conditions 

Gastric Vkcr Pressure in the epi 
gastnum causes pim hyperchlorhydna 
IS always present vomiting of blood 
often occurs and the ingestion of food 
may increase pam 

Carcinoiita Anemia often emaciation 
almost continuous pam w hich increases 
after taking food Joss of appetite vomit 
jng at tunes w jtJi coffee ground material 
and an absence of iiy drochlonc acid with 
the presence of fatty acids and an epi 
gastnc mass are strong diagnostic fea 
tures 

Angina Pectoris Pam usually comes 
on after exertion as a nile it is over 
the lower part of the sternum or pre 
cordium and radiates to one or both 
shoulders and dowm the left arm Dur 
ing the attack the patient is oppressed 
bv a sense of impending death 

Gastnc Crisis of Locomotor Aiaxta 
This sometimes simulates gastralgia but 
the history of syphilis and other tabetic 
signs would lead one to suspect this 
condition 

Cartes of a Vertebra Aneurysm of the 
Thoracic Aorta Pericarditis Dietls 
Crisis i?eiKi/Coftf Cholelithiasis Acute 
Pancreatitis These are conditions that 
should be borne in mind when one at 
tempts to diagnose gastralgia The his 
tory of the patient the physical signs 
and X ray study will often help in ar 
nving at a correct diagnosis 

Peptic Ulcer 

{Gaatric Ulcer and Duodenal Ulcer) 
Definition A peptic ulcer is a round 
perforating ulcer occurring in the stom 



G iSTROSCOPlC \ IBM S 
(Sd t d er) 


GASTRIC ULCER 

A dcfntc uiccr m%oIvng the 
lesser curvature the edges of 
which are underm ncd The uJcer 
shows >el]ovsh d colorat on 
The dark area to the r ght is 
the p>lorc antrum Just under 
neath a small p gment fleck 
(dark brown) is noted Above 
small a r conta n ng blebs of 
mucus and submucous hemor 
rha^’C areas arc «ecn 



CALLOUS GASTRIC ULCER 

A large callous ulcer involv 
ing the lesser curvature la seen 
It IS of the deep penetrat ng 
type lead ng to ihe pancreas 


GASTRIC ULCER SCAR 

A scar result ng from a pastr c 
ulcer s seen on the anler or 
vall of the stomach 
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Differential Table Between Gastric ulcer and Gastralgia 


Gastric Ulcer 
History unimportant 

Most frequent from IS to 35 years of age 

The paroxjsms of pain usually come on at 
a definite period after eating 
Eating relieics pain for a short period 
Position of patient may relieve pain 
Tenderness on pressure o\ er a certain limited 
area in the epigastrium 
Pressure usually aggravates and only occa 
sionally relieves patient during paroxysms 
of pain — not during the intenab behvecn 
seirures 

In the intervals gastric disturbances more 
or less sesere arc present 
Hematemesis present m nearly one half of 
the cases 

General health often much impaired partieu 
larly late in the affection 
Physical signs of a mass may be present 
Dilatation may coexist in the late suge 
Hyperacidity of gastric juice usually present 
Improvement follows rest and regulation of 
diet 

seeks a ph> sician :> ad\ ice Fullness after 
meals eructation and p>rosis are often 
comp’avned of for many jears before 
a diagnosis of ulcer is made 

(d) Vomiting Nausea and \omit 
ing may occur at infrequent intervals 
The vomitus nia3 contain large qoan 
WiTti t/k tnafccTTA*! imi m “van 
ous stages of digestion depending upon 
the time elapsed between the ingestion 
of food and its expulsion through the 
mouth 

(c) Hematemesis This occurs in 
a large proportion of cases Sometimes 
a frank hemorrhage, at other limes only 
a small quantity of blood mixed with 
food and occasionally only occult blood 
may be found In duodenal ulcer there 
may be hematemesis with melena or 
occult blood in the vomitus and feces 


Gastralgia 

History of neurasthenia neuralgia and hys 
tena the rule 

Most frequent before or near the menopause 
(in the female) 

Paroxysms more frequent when stomach is 
empty and show less periodicity 

Catmg usually brings relief 

No decided relief 

Tender spot absent General hyperesthesia 
of the skin of epigastrium often present 

Pressure almost always relieves the pain 


In tlie intervals between attacks no gastric 
disturbances present as a rule 
Hematemesis absent 

General health less affected than m ulcer 

Signs of tumor always absent 
Dilatation not present 

Hyperacidity present only in certain forms 
Regulation of diet has no effect 

Hematemesis may be the first sign of 
a peptic ulcer no other symptoms may 
be complained of by the patient pre 
ceding the bleeding 

(f) Anemia This may occur be 
cause of malnutntion hematemesis and 
because the food is not being properly 
atismoVaXeA or is -vurrnTfe6 l?ersis'ient 
bleeding no matter how small the qiian 
tity of blood lost each day may cause 
grave anemia 

Gastric Carcinoma 
This usually occurs in persons past 
40 years Among the predisposing 
causes are age mechanical irritation — 
such as ulcer or hot fluids or irritating 
substances — and probably heredity A 
carcinoma may affect the cardiac end 
of the stomach the greater or lesser 
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curvatures or the pylorus In some in 
stances the entire stomach maj be m 
filtrated guing it i leather bottle ap 
pearance 

Symptomatology and Diagnosis 
(a) Pam Gastric pain is usually con 
slant at limes it may come on soon 
after taking food or not until one two 
or more hours later The closer the 
lesion IS to the cardia the earlier m the 
digestive period does the pam occtir Tlie 
pain may be burning dragging or boring 


associated with a sense of suffocaton 
after meals The appetite is poor though 
some patients retain their appetite un I 
hte in the disease 

(d) Loss of Weight Progres 
loss of weight IS a constant feature At 
first weight is lost slowly and as the 
disease progresses emacntion occurs 
rapidly 

(<•) Anemia and Cachexia Thee 
occur as the disease progresses The 
blood picture is tint of secondarv aneni i 



in character and continuous or parox^s 
mal In some instances pam does not 
occur until after the carcinoma has be 
come moderately far advanced 

(&) Vomiting This is an early 
symptom anti is usually preceded by 
nausea The vomitus is often blood 
stained having a coffee ground an>ear 
ance particularly so if the food and 
blood have remained in the stomach for 
some time 

(e) Dyspepsia Indigestion epigas 
tnc distress the sensation of fullness 
and of a lump beh nd the sternum often 


Gastric Analysis This g, 

an absence of free hy drochloric acid e\ 
after the histamine test and the 
of fatty acids (For further detai 
P 1028 ) ,5 

Physical Examination This 
usually a pale pasty looking 
who giv es evidence of havung lost " ^ ^ 
a mass may be palpated m the cp » 
trium which as a rule is not very teo 
to touch The size of the palpable 
depends upon the stage of the d 
Metastasis to the lymph glands an 
other organs may occur 





CiSTROSCONC MEWS 
(Schindler) 


\VNLLAR CARCINOMA OF 
THE P\ LORUS 

A lar^c utceratue exten t\e 
cxKtnomi u seen inxoh'in;: fhe 
P>lon]s m circular fash on 


LLCtRATl\E C\SCER Oh 
THE PT LORUS 

Abo\e Is seen the targic ulcera 
U\e carcinoma infltratn" the 
poster or wall Bclo to the 
reht IS <ecn a tmal] carcinoma 
tous ulcer surround d b> healthy 
mucosa 


CASTRO ENTEROSTOMY 
STOMA 

At the r ht the gastro 
enterostomy stoma is seen the 
edges isell defined b> folds of 
the mucosa At the left the 
normal appear ng pylorus is seen 
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Acute Gastritis 

(Simple GastriliSf Acute Dyspepsia, 
Acute Gastric Catarrh) 

Acute gastritis is iii acute disturb 
ance of the stomach occurring as a re 
suit of indiscretion m diet cither qinn 
titative or qualitative The ingestion of 
alcohol spiced foods pastries and other 
indigestible articles o\ creating or eat 
mg \\hen one is exhausted or in a great 
huiT} or under some emotional strain 
are among the predisposing features 
Symptoms These are epigastric dis 
tress fullness sensation of being bloated 
after meals nausea and occasional aom 
iting headache at times diarrhea alter 
nating with constipation and abdominal 
colic Vomiting usuall) gi\es relief 
Physical examination is practicalh 
negative 

Acute gastritis may be caused by some 
definite inflammatory condition of the 
gastric mucosa 

Thomas McCrae describes sttppura 
tivc gastritis toxic gastritis diphtheritic 
or iiicinftroiioiw gastritis and mycotic 
and parasitic gastritis as follows 

Suppurative Gastritis This is 
characterized by epigastric pain high 
fever vomiting drj tongue and other 
symptoms of acute infection Jaundice 
IS sometimes present 
Toxic Gastritis This is character 
ized b} intense pain in the mouth tliroat 
and stomach difficulty in swallowing 
salivation and more or less constant 
vomiting sometimes the mucous mem 
branes of the stomach and blood may be 
found m the vonntus the abdomen is 
usually distended and tender to touch 
This condition is caused by the ingestion 
of poisons such as carbolic acid bichio 
ride of mercury arsenic phosphorus 
oxalic acid etc 


Diphtheritic or Membranous Gas 
tritis This sometimes occurs m diph 
thena however membranous gastritis 
may be found m severe toxic fevers such 
as typhus or typhoid fever smallpox 
pneumonia py emia and tiie membranous 
gastritis of childhood This condition is 
diagnosed by the occurrence of mem 
branes m the vomitus pain fever and 
symptoms of the associated underlying 
diseases 

Mycotic and Parasitic Gastritis 
\ anous fungi and bacilli may often re 
Side in the gastric mucosa and set up an 
acute or chronic inflammation the spe 
cific diagnosis of which can be made only 
when the organisms are recovered in the 
vtimitus 

Chronic Gastritis 

(’Chronic Catarrh of the Stomach, 
Chronic Dyipepsta) 

Dy chronic gastntis is meant a chronic 
catarrhal inflammation of thd gastric 
mucous membrane associated w ith quali 
tative and quantitative changes m the 
gastric jUice* the formation of large 
quantities of ‘mucus with alterations m 
the size of the stomach and the tonus of 
its walls Tins may be caused by im 
proper indigestible food or by food 
that IS too hot or too highly seasoned 
the abuse of alcohol tobacco and ice 
water bv focal infection such as chronic 
appendicitis infected teeth tonsils or 
infected sinuses chrome diseases such 
as diabetes nephritis anemia tubercu 
losis etc also bv organic inflammatory 
diseases of the stomach such as carci 
noma or ulcer 

Symptomatology and Diagnosis 
This condition is gradual m its onset 
which IS characterized by occasional at 
tacks of indigestion and the inability to 
digest certain foods nausea and occa 
stonal vomiting after a full meal As the 
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Differential Diagnosis, Chronic Gastritis, Gastric Ulcer and Gastric Carcinoma 


Chrovic Gastritis 
Isot confined to any age 
More common in middle aged 
or elderly people 

Pam in the epigastrium 
somewhat aggravated by 
food soreness is also present 
Both are constant although 
comparati\ ely slight 


Symptoms of indigestion 
marked 

Sometimes vomiting 

No hemorrhage or but 
trifling hemorrhage at most 
blood streaks in vomited 
matter 

Bon els constipated 


Acid taken wnth meals does 
not increase pain 
Not much emaciation no 
cachectic appearance 

Disease may be relies ed or 
cured is often of sery long 
duration 

No tumor 

Contents of stomach almost 
alwa)s contains free h>dro 
chloric acid 

Nolactcorfatt) acidsafter 
ihe rigid Boas test meal 
*^liKht motor disturbance 
No dropsy 


Gastric Ulcer 
Klay occur in middle aged 
persons but is most frequent 
in young adults 
Pam in the epigastrium 
much aggravated by food 
subsides when this is digested , 
parmeysms of pain not Ian 
cinahng, strictly localized 
soreness to touch in epigas 
trium sometimes a painful 
spot o%er lower dorsal ver 
tebrae Intermissions m the 
pain are frequent 
Symptoms of indigestion 
sometimes slight Heartburn 
and pam frequent 
Vomiting may be present or 
absent 

Abundant hemorrliage from 
the stomach common Stools 
may contain blood (tarry) 


Gastric CAsasoiiA 
Most common m clderh 
people rarely occurs m 
sons under 40 jears of age- 
Pam frequently of a radiat 
mg kind, often paroxjsM 
not infrequently severe am 
lancinating but not of necfs 
sity assoaated with sorme^ 
Little or not at all affected 
food Pam rarely remits 
never intermits for any e®’’ 
siderable time 

Symptoms of indigent®" 
marked Anorexia «tre(« 
aaditj of stomach 
Vomiting a 'try 
symptom 

Hemorrhage not vW/ 
abundant but frequently «« 
sioning coffee ground vorui 


Bowels usually constipated 
Intermittent occult blood m 
stools 
Vo fever 


Acids taken increase pain 

Frequently extreme pallor 
and debility, espeaaliy if pre 
ceded by anemix 
Duration uncertain, may 
get well may run on rapidlj 
to perforation, or may last 
for years 
Rarely a tumor 
Hydrochloric aad in excess 
m contents of stomach 


Bowels obstinately co«o 
pated Occult blood m 
continuously 
AlUcks of slight ft'" « 
cur temperature oft« 
normal 

Acid taken does not m 
crease pain 

Progressive !«« ^ 

and cachexia enlarged 
phatic glands 

Average durat on one 5^ 
may be shorter but se 


Generally a tumor ^ 
No hjdrocJilonc ae’d ' 
contents of stomach 


No lactic or fatty acids 
after the rigid Boas test meal 
Motor function fair 
No dropsy 


Lactic acid present 
Boas test meal 
Early marked 
Fdema of ankles com^ 



GASTROSCOFIC VIEUS 
(Sck ndlcr) 


CHRONIC GASTRITIS 

The mucosa of the fundus por 
tion of the stomach evidences a 
chron c catarrh Red «pots arc 
seen near the small va cular end 
mm (probably hemorrhag c) 
Tbi* IS probably a case of be 
ginning gastnc atrophy 


H\PERTROPniC POLYPOID 
GASTRITIS 

The posterior uall of the stom 
ach evidences a h pertroph c 
gastrit s tv th pel pi wb ch ate 
rather prom nent due to the 
assoc ated swelling of the mucosa 


CARCINOMA OF THE 
P\ LORUS 

A large carcinoma involving 
the pylorus is seen just below 
the Jes'er curvature level 
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disease progresses it is found tint die 
quantity and quality of food usually 
taken during health now causes great 
distress In long standing cases the 
stomach becomes enlarged and food may 
remain m the stomach for se\eral days 
\ omittng maj occur at irregular inter 
vals The vomitus contains a diminished 
amount of hydrochloric acid often some 
fatt) acids mucus and partially digested 
food gastric motilitj IS delajed Consti 
pation ma> alternate with diarrhea 

Ewald descnbes three forms of chronic 
gastritis 

1 Simple gsstnus m which the fast 
mg stomach contains only a small quan 
tit) of shm) fluid the test breakfast 
reteals a diminution of h)drochloriC 
acid lactic and fatty acids are usually 
present pepsin and rennm are always 
present 

2 Mucous gastritis in which the 
stomach contents contain a slight amount 
of acid and large quantities of mucus 

3 Atrophic gastritis m whicli the 
fasting stomach is usually empty After 
the test breakfast hydrochloric acid 
pepsin and rennin are absent 

A differential diagnosis of carcinoma 
of the stomach chronic gastritis and 
gastric ulcer is often difficult parlicu 
larly so in the absence of a palpable mass 
(See table on preceding page ) 

Dilntnfion of the Stomach 
{Gaalrectaais) 

This condition may be acute or chrome 
It may be caused b) obstruction of the 
p)lorus which pre\ents the expulsion of 
food m Its effort to overcome resistance 
the stomach will at first become hyper 
trophied and then dilated 

Etiology AioM} of the stomach may 
occur as a result of a\-ast ng diseases or 
anemia overeating or overdrinking in 


these conditions will because of the m 
elasticity of the stomach wall cause dila 
tation of the stomach Also congenital 
weakness of the muscular coat and im 
paired innervation imperfect peristalsis 
omental hernia perigastric and pen 
duodenal adhesions and gastroptosis are 
among the conditions that ma) cause 
chronic gastric dilatation 

Acute di/a/fl/io« may occur during the 
course of some specific fever or imme- 
diately after a laparotomy and often as 
the result of drinking large quantities of 
effervescent liquids and because of shock 
and trauma 

Symptomatology and Diagnosis 
Chrome dilatation is characterized by the 
vomiting of unusually large quantities of 
fluid or digested food which contains 
remnants of material ingested several 
da) s prev lousl) It has a sour odor con 
tains bacteria fatty acids and often much 
mucus 

*Acxtte dtlatauon is characterized by 
sudden severe pain accompanied by col 
lapse The pulse is small and rapid 
the apex beat may be displaced upward 
or it may not be palpable the tempera 
ture is subnormal the patient is cyanotic 
and complains of severe upper abdom 
inal pain resembling angina pectoris 
The abdomen is distended and t>mpa 
nttic and tender to the touch Vomiting 
of large quantities of fluid and eructa 
tion of gas will often aid in the diagnosis 

Physical Signs Inspection When 
flie stomidi is distended fullness may 
be noted m the upper abdomen extend 
ing below the umbilicus direct or re 
verse pemtalsis is often present 

Palpation An indefinite rounded 
mass will be palpable in the abdomen 
particular}} so in thin individuals 

Percussion The percussion note will 
depend upon the amount of gas and the 
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Differential Diagnosis Gall Duct Disease Gastric Ulcer and Pyloric Spa'ffi 


Symptoms 

Gall Duct Disease 

Gastric Ulcer 

pylonc Spasm 

Pain type ' 

Generally some constant sore 
ness in cholangitis then as 
the duct becomes blocked 
the pam is paroxysmal tsith 
a gradual disappearance 
only a soreness remaining 
The pam may be referred to 
the area of the fourth costal 
cartilage on the left side 
Long intertals from pam 
may be present 

Sudden sharp referred to 
one Special point on the 
aMomen Relieved by 
vomiting IS rather con 
stant always follows the 
ingestion of food 

Sudden onset occurs a 
few- hours 
ingestion of food, 
when It IS pass "5 
through the pylorus- 
The spas'” 
lieved by vomt'^ 

Attacks generallyoc 

cur at short m'M 
vals 

Relationship 
to the inges 
tion of food 

None except in cases of in 
flammation of the duct 
(common), when it seems 
that intestinal peristalsis 
may set up an associated 
peristalsis in the duct 

Follows immediately upon 
or a short time after the 
ingestion of food de 
pending upon whether 
the ulcer is at the cardia 
or the pylorus Eased 
by local analgesics 

Follow’S two or tow 
hours after the m 
gestion of food 

Tenderness 

Slight tenderness m epigas 
tnum then over the gall 
bladder and liver area as 
the duct becomes occluded 
and the gallbladder and 
liver distended 

Present in a circumscribed 
area Area is constant 
and IS generally located 
in the epigastrium im 
mediately below the en 
siform cartilage 

In cp gastnum 

Jaundice 

Present (usually) 

Absent 

Absent 

Nausea and 
vomiting 

Generally present constant 
Bile IS present when the duct 
IS blocked May ease the 
pain 

Generally occurs Some 
blood in It at times the 
pain is generally eased 
by It Bile present 

Frequent 
pain no bite 

Temperature 

May ha%e a Charcot s inter 
mittent fever but generally 
no rise in gallstone colic 
and only a slight rise m 
cholangitis 

No rise 

No rise 

Pulse 

Generally slight increase 

Slight increase 

Slight increa‘‘e^____^ 

Urine 

Bile present 

No bile 

No bile 

Position of 
election 

Gallstone colic patient is 
doubled up with knees flexed 
on abdomen body bent for 
ward and pillow or hands 
often placed against abdo< 
men Patient often lies on 
nis face 

Back 

Any position 

Fffect oi 

Pat ent is very restless con 
stant movement 

Restless 

'very resiled 

Application 01 
cold or heat 

t Same as m gallblad ler 

Cold cases 

Cold increases, 
eases 
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quantJt) of fluid present m the stomach 
If the stomach is distended with gas it 
maj easilj be outlined If it is partiall> 
filled wnth fluid or solid maternl its exact 
boundar) is not easily mapped out B> 
attscuKafory percussion or a vibrating 
tuning fork the bounclanes of the stem 
acli mai at times be outlined The most 
reliable method for determining the size 
of the stomach is an x raj examination 

Ilyperfrophtc Stenosis af the Pylorus 
Nonmalignant thickening due to hy 
pertroph) of the muscular and mucous 
coats of the pylorus may be congenital 
or acquired 

Congenital Stenosis This is a con 
dition seen m very >oung infants it is 
usually associated with pylorospasm and 
IS recognized b> frequent \oiniting rapid 
emaciation and visible peristalsis Pen 
stalsis maj be enhanced bj irritating or 
ticl ling the skin 

Acquired Stenosis This usually oc 
curs m the adult and may be benign or 
malignant The symptoms of nonmahg 
nant and malignant pyloric stenosis are 
similar i c vomiting rapid emacia 
tion etc 

Gaslroptasis and Enteroplosts 
(Glenard^s Disease) 

Glenards disease is a downward dts 
placement of the stomach and intestines 
This IS found most frequently among 
women and may be caused by tight lac 
ing or repeated pregnancies it is also 
seen among persons ivho undei^o mus 
cular strain rapid emaciation and mal 
nutrition As a general rule when there 
IS ptosis of the stomach displacement 
downward of the spleen kidneys liver 
and colon accompany it 

Symptomatology and Diagnosis 
Examination usually reveals a nervous 


rather emaciated person who presents 
sjTnptoms of nervous dyspepsia flat 
ulence constipation colicky pains and 
neurasthenic manifestations The lower 
abdomen appears pendulous and unusu 
ally distended the concave lines of the 
upper abdomen are greatly exaggerated 
The general posture of the patient re 
seinbles a question mark Tympany may 
be elicited m the lower abdomen An 
X ray study would indicate the true char 
acter of the conditions 

Neurosis of the Stomach 
(Nervous Dyspepsia) 

Under this heading may be considered 
certain functional disorders of the stom 
ach which are characterized by recurrent 
attacks of gastric disturbance followed by 
intervals of complete freedom from 
symptoms These conditions usually oc 
cur in emotional and highly neurotic 
individuals and may be ushered m by 
mental stress grief intensive joy star 
tfing news depression or great anxiety 
It may also occur reflexly because of 
disease of the gallbladder bile ducts 
appendix pancreas colon and exoph 
tlialmic goiter A d agnosis of gastric 
neurosis should be withheld until ex 
haustive studies have faded to discover 
an organic lesion or any other definite 
cause for the digestive disturbances 
Symptomatology and Diagnosis 
Among the prominent symptoms are ano 
rexia alternating w ith excessive appetite 
eructation of gas epigastric distress 
heartburn and occasional regurgitation 
of food with or without occasional vom 
iting The gastric content is usually 
normal and the x ray examination re 
veals nothing abnormal 

Physical Examination This will 
reveal a nervous individual who may 
either be emaciated or the picture of 
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health all other findings are negative 
except that hvperpenstalsis nnj be 
present 

Neurosis of the stomach maj be of 
three raneties (I) Motor neurosis 
(II) secretorj neurosis and (III) sen 
sor^ neurosis These ma} occur mdi 
\iduall) or collects el> and are found 
in nervous hj-persensitn e individuals 
whose s>niptonis niaj often simulate 
organic disease 

I Motor Neurosis Tins is ctamc 
tenzed bj 

(o) Hipeniwl,l,ly is manifested bj 
an increase in the normal motor activit> 
of the stomach and pjlonc spasm 
(!■) PmsMlic unrest exhibits pen 
staltic mmements of the stomach and 
boiiel soon after eating accompanied by 
gurgling and borbotygmi 
(r) Eructatton causes continuous or 
paroxjsmal belching either of gas en 
gendered in the stomach or of swallowed 
nir Air siialloiiing is a fairly common 
phenomena among nervous indiuduals 

(d) Nencus aoiiiiliiip maj occur at 
an) lime and eien uithout provocation 
It IS not associated nith nausea or pain 
ncriou, vomiting when persistent ma) 
result 111 acidosis or allralosis 

(e) Elmmatien (mrrycisinns) reintr 
gitation of foo.1 which „ 

and sw^lowcd occurs trei]titntl) 
to Cnrdtospasm is charactenrcil b) 
pain on swallowing fpsi and is caused 
’) coiilntction of the canitac 

orifice It also prpliiccs a sound as the 
V goes down This cond lion is found 

’7 '"f 

to) / Mens spasm p 
an lotnpi^cihi, hvperperisial,,, 1 
'"I '"ilalmg 

mluulaat* who 


abuse their stomachs b} improper food or 
feeding or it maj result from orga'^c 
disease of the stomach 

(*) In insufficiency or inconhneuio] 
tie Pylorus, the pylorus is gaping afd 
permits the stomacii content to pa s m o 
the duodenum without anj hindrance. It 
also allows regurgitation from the duo- 
denum into the stomacii 

(;) Insufficiency o^ the card a 
a gaping of the cardiac onfice which 
permits eructation of food this is mo-t 
noticeable on change of posture or "hen 
pressure is made against the stonuch. 
This is also often observed in health 
infants when promiscuousl) lundled after 
feeding 

11 Secretory Neurosis Thisca«'<» 
the follow mg conditions 

(c) Hypcracidxt\ and h\pircilornt 
dna IS charactenred b> an incfW f 
the amount of gastric juice and hvdr^ 
chloric acid It occurs m man) gastnc 
disorders of nervous origin also m 
and acute gastritis 

(b) In hypersecretion the 
juice IS increased m qiiantit) this rm' 
occur continuously or m parow^n^ 
often depending upon the kind of *t ^ 
ulus and the state of excitabiiitj of t * 
individual 

(c) Hypoacidit\ or anacihls-^^^^ 
gastnea ncr-osa is cliaracterired h' * 
dimintshwl amount of gastric 
contains the noniial gastric eiu)”’^*^ 
docs not interfere with the emp'" ^ 
time of the stomach This tnav cedi’ ’ 
nervovis conditions and in such 

te<t meal containing meat or the 
dcnnic injection of a minute quant'*' ‘ 
histamine will increase the qu-anl'*' 

IIQ m the gastric juice The per<i<ti^ 
ah ence of IfO nnd cnz)aues mile/'- 
aftir a meat meal or after the a In r 
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(ration of histamine ma) be found in 
cases of ad\ anted atropli} of the gastric 
mucosa, m pernicious anemia and occa- 
sionallj in other anemias, locomotor 
ataxia, carcinoma of the stomach, and 
at times in otheniise apparently normal 
individuals 

III Sensory Neurosis This is 
characterized by the following sjmp 
toms 

(n) H^percsthena is a supersensi 
tneness of the gastric mucosa in which 


the patient complains of fullness, bum 
mg gastne distress, often before the 
meal is completed and at times tvhen the 
stomach is empty 

(b) Gasiralgia ma} occur as a mani 
festation of gastne neurosis or as the 
result of organic disease 

(c) Anomalous seme of hunger ma} 
occur, 1 c the patient maj be constantly 
hungry, ma> hate no appetite at all, or 
maj have a craving for unusual foods or 
other articles {See p 89) 


1 Pancreas 


Physical Examination of iTie 
Pancreas 

Ph}sical examination of the pancreas 
is not satisfactor} because of its anatomic 
position The presence of a tumor, car 
emoma suppurative pancreatitis, acute 
hemorrhagic pancreatitis, or a i^st of 
the pancreas can only be surmised by 
the sense of resistance and pain elicited 
by deep palpation over the abdomen mid 
wa} between (he umbilicus and (he xiph 
Old cartilage The close proximity of the 
head of the pancreas to the portal veins 
the inferior vena cava and the ductus 
communis choledochus are of clinical 
importance 

The pancreas is a gland possessing an 
internal and external secretion The is 
lands of Langerhans are the glands of 
interna! secretion, which secrete insulin 
Disease of these glands is responsible 
for disturbed carboh}drate metabolism 
and results in either hyperinsulinism 
(hypoglycemia) or m hypoinsulinism 
(hyperglycemia) as m diabetes mellitus 
(See p 798) 

The external secretion of the pancreas 
IS represented by the enzymes. Disease 
of the pancreas proper may alter the 
quality and quantity of the pancreatic 


enz> mes and interfere w ith digestion pri 
niaril} of fat, protein material and pos 
sibly nuclear material 

Diseases of the Pancreas 
Pancreo(i(i« 

Acute Pancreatitis This is an acute 
inBammatory disease of the pancreas 
charactenzed by necrosis, gangrene or 
suppuration of portions of the gland and 
usually is associated with hemorrhage 

Symptomatology and Diagnosis 
An attack of acute pancreatitis is ushered 
in by sudden intense pam in the epigas 
trium followed by severe vomiting and 
belching of gas and is frequently accom 
panied by hiccoughs and symptoms of 
profound collapse The pam is usually 
continuous with penodic exacerbations 
and radiates to the back and to the left 
hypochondnum At times it may be re 
ferred to the lower abdomen The abdo 
men is usually distended There is an 
area of rigidity and tenderness above the 
umbilicus Vomiting at frequent inter 
vals of stomach contents and of bile may 
accompany the distention Flatus may 
be passed though the abdomen is silent 
Constipation is marked The pulse is 



652 


Medical Diagnosis 


slow and jaundice ma) be present The 
stool, nhen passed, contains large quan- 
tities of fat and the urine may give a 
positive Cammidge reaction and an m 
creased diastase index above 100 or 200 
f tic’s Rule Acute pancreatitis is \o 
be suspected wlien a previously health) 
person or one suffering from occasional 
attacks of indigestion is suddeni) seized 
\\ith violent epigastric pain followed by 
vomiting and collapse and m the course 
of 24 hours by a circumscribed epigas- 
tric swelling which is tympanitic or re 
sistant, a slight rise of temperature and 
the presence of fat necrosis 
Suppurative Pancreatitis Tins may 
be des.„bed as a d.ffusa suppural.on of 
d'<. pancreas, often associated mil, „u. 
nicrous small abscesses or one large ab- 
scess It maj be 1 Acute 2 subacute, 
or o chronic 

Symptomstolcgy a„d Diagnosis 
1 Snfpiiralac PoitcrcoMis This 

atarts abruptly „„h severe pavn vomit 
infl cliills and hiccoiiglis associated will, 
a aep ,c temperature Tam is often re- 
td nv™"’' '''' ‘''S'" 

1,0 / ' ''' present , constipa 

r ‘'"'"'-"Cd b. fan. 

I! “""lasc ,5 liigl, 

Tlic condition is usunllv fvtnl ^ 
Tlu.fs'tr"'' roncreoMis 

Tf. 5 IS cluaractcrircd bv epignslnc pan, 
Tbating toivard ll,e Ivf, progressive 
^aciation general vvnkiieL, ecT,"' 

e^T '"’ ''"”l-™rrre 

, ' '“'bbon naav li„ 
our vveels, lerm,„i„„j deall, 

Tlirr t e I’ancrrahtij 

Tfic .vaiipiom, , 

™ue pn^iesvivil, worse Tre 1 
t*-riic»l at firsi n duric 

>1 el.' se, „C ,e„ ''l”>'”'r'C I»m 

' ffbi'bwl loss of ,,-tngtl, an, I 


at the terminal stage anasarca mir 
supervene 

Hemorrhagic Pancreatitis Symp- 
toms These are characterized b) a 
acute onset of excruciating deep-'ea'ed 
epigastric pain occurring in parotisirs 
nausea, retching and severe vomtrj 
constipation and severe collapse The 
vomitus may contain slimy niuciis 
dark blood A slight rise of tempera ure 
dyspnea, rapid and feeble pulse deliru”" 
jaundice, tympanitis, hiccoughsandcva 
nosis are usually present Rigidity W 
tenderness above the umbilicus m-iv be 
elicited 

Subacute Pancreatitis Tins gen 
erally begins with slight epigastric psi" 
coming on several hours after meal' 
The pain steadily becomes wor'euit! 

It resembles bilnry colic Thc'C pit®' 
ysms of pun may come on at freque" 
intervals, but gradually the interval 
lengthened viid the seventy of the pi" 
lessens \\ hen the disease become* 
gravaled the intervals dimmish and t « 
jiaroxysms increase m length and «e'et 
ity Pam is often referred to the luiT'h’t 
region It times to the lower nbdome^ 
nnd legs, resembling acute appenlo 
or reml colic 

Symptomatology and Disgnost^ 
The jnroxy sms cause coIhp'C The pi 
tienl has i gray pallor and an anvi'^-^ 
expression, the tongue is dry, retch c. 
and vomiting with blood vnd m severe 
, . .iv^ir*- 


ciscs with fccil matter occur, the i 
Iieraturc is but little cicvatol , the p-i 
IS slow and small A mass imy 
b!e m the upj>er abclomen midwav 1'^ 
Iweeii the uniliiliciis and xiphoid 
tonitis may occur ns a result of I ’ 
condition It is usinllv associated 
Rahl Ivd<!er disease pejittc ulcer or 
dcTlltlS 
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Differential Diagnosis, Disease o£ the Pancreas Renal Colic, Appendicitis 


S) mptoms 

Pancreatitis 

Renal Col c 

Appendicitis 

Pam t>pe 

Principally m the epi 
gastnum Very se 
vere and continuous 
radiating to the left 
h> pochondrium and 
left nbdomen 

Generally sudden onset 
Radiates down the pom 
in the directHMi ot the 
ureter sometimes as far 
vs the testicle Attacks 
are spasmodic and there 
mvy be a long period of 
fre^om between indi 
vidual attacks 

May in case of colic be of 
sudden onset finally is 
localired to the right m 
guinal fossa At first be 
cause of the localization of 
' the appendix pain m the 
epigastrium it may be 
confused with cholecwti 
' Us In some cases gall 
stone colic may be con 
fused with appendiceal 
colic 

Relationship to 
the ingestion 
of food 

No special relation m 
the acute variety 
but m chronic is 
made vorse several 
hours after the m 
gestion of food 

No relationship 

May follow four to eight 
hours after taking fo^ 
Rather common during 
the night 

Tenderness 

Epigastric (low) 

1 Over the kidney region in 
the loin 

Over McBurney s point 

Jaundice. 

Slight amount may 
be present 

Absent 

Absent 

Nausea and 
vomiting 

Present and as a rule 
persistent Dilegen 
erally present 

Not so common 

Nearly always present 

Temperature I 

Rise or if the shock I 
be too great a fall ' 

No rise | 

Rise if the seventy of the 
disease increases the tern 
perature continues to rise 
and may assume a septic 
type if abscess formation 
results 

Pulse 

Very rapid or very 
slow 

Generally rapid 

Increased in rapidity 

Urine 

Occasional glyco 
suna no bile urine 
and scrum amylase 
and lipase high 

No bile but blood and | 

Generally no bile 

Position of 
election 

On back 

On back with the knee of 
the affected side flexed 
OR the abdomen 

Dorsal limbs drawn up and 
thighs flexed on the ab 
domen 

Fffect of move 

Increases pain 

Not much effect Patient ' 
himself IS very restless 

Very quiet When perito 
neum is involved respira 
tion IS restricted 

Application of 
heat or cold 

Cold eases and heat 
increases 

Heat eases 

Cold eases Heat increases 
at times 

Referred areas 

To left hypochondri 
um and left abdo- 

From affected kidney to 
epigastrium and along 
ureter to bladder 

Lower than in gallbladder 
or duct disease 
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Chronic Pancreatitis Either acute 
or subacute pancreatitis may become 
chronic The pain maj be mild or se- 
\ ere , the paroxysms short or prolonged, 
often resembling biliarj colic, and differ- 
entiated from It b> the seat of pain which 
IS generall> epigastric with a tendency to 
radiate toward the left side, also jaun 
dice, w eakness emaciation, frequent diar 
rhea — the stool containing large quanti 
ties of fat — w ith the presence of a tender, 
resisting mass m the upper midabdomen. 


titles of fat, often blood and undiges H 
meat fibers If the caranoma affects the 
mam bile duct, jaundice will maoie^ 
Itself Pressure upon the portal len h 
the tumor w ill cause ascites Deep-'otrf 
tenderness with the sensation ^ ^ 
definite mass to the palpating hand am 
the presence of the abo\e enumerate 
s>mptoms plus constipation are hi^ r 
suggestive of carcinoma of the panci^ 
Painless progressive jaundice, not pre 
ceded b> colic and associated ^ t 



Fig 8 — Potrcyslic pancreas 


indicate pancreatic disease Lottos sign 
IS usuall) positne (Two drops of 1 to 
1000 epmcphnnc solution instilled m the 
e\c causes dilatation of the pupil o%er 
an extended period ) 


TumotM of the Pancreas 
Carcinoma Tins usually occurs in 
people past 40 j cars of age (the circi 
nonwtous age) The diastase index is 
alKise 100 

Symptomatology and Diagnosis: 
Tlic diagnosis of carcinoma of the pan 
cr«s alone is not easi!> made, hut when 
assocntol wiili carcinoma of the stom- 
ach and galibbd.kr it may be suspcct«l 
h% the presence nf stubborn dispcpsi-, 
Pr^ess.vc loss of weight, anenin am! 
col.cls epigastric pam Tlie pain occurs 
•nost frequently during ihe night and is 

fChT’?! 

•larrhea Tlie stool contains large quan 


enlargement oj the liter and * 
tion of the gallbladdir i» 3 
sjanplom of carcinoma of the 
the pancreas « 

Usually when the head of 
IS the seat of malignancy there i* 
less jaundice, when the bodj r*/ ^ 
pancreas is affected there is a 
of digestne disturbance and " 
tail of the pancreas is ins'aded t ^ 
signs of diabetes melhtus 
invading the islands of Langcrlan* 
cause sev ere hy pogly ceinia 

Tumors Other Than i. 

These may cause pancreatic ' ^ 
xnces the presence of w!»ch t 

inferred bv chronic indigestion 
jaundice, colickv pain and a ^ 

tender mass in the midaltlonicn 
the umbilicus accompanicsl by gh'co 
Cysts* Tlicsc may l*c »»riglc «”■ 
liple, targe t r small 


The Esophagus, Stomach and Pancreas 


655 


Differential Diagnosis of Pancreatitis and Intestinal Obstruction 


S> mptoms 

Pancreat li« 

Intestinal Obstruction 

Pain 

Sudden severe paroxysmal Begins 
and continues in the epigastrium 
with more or less of a tendency to 
the left of than in the median (me 
Pain IS also felt between the shoul 
ders 

Sudden continuous of gradually in 
creasing intensity with a possible 
extension over the entire abdomen 
due to the development of a general 
peritonitis 

Jaundice 

Present (often) 

Absent 

Pulse 

Slow except when shock is associ 
ated then it is rapid and thready 

Gradually increasing m rapidity 

Tumor 

A gradual development of one in the 

1 epigastrium ' 

Pre«ent tympanitic over the region 
of the obstruction Rare in the epi 
gastrium Not tender on pressure 

Vomiting 

1 Present generally persistent Bi e ! 
1 generaJJ) present graiiaalt} be 
comes less frequent 

\omitmg at first of stomach con 
tents then of bi/e and then of bowel 
contents 

Fe\er 

Present with chills 

Absent at first 

D stention 

Largely colonic generally the ty m 
pany is marked especally in epi 
gastrium 

May occur m any part of the bowel 
always above the area of obstruc 
tion 

Free fluid m pento 
neal cavity 

Rapid development of 

Little if any free fluid 

Shock 

Present 

Absent 

Diarrhea 

May or may not be present excess 

of fat in stools 

Obstipation 

Hiccough 

Present 

Generally absent 

Belching 

Present 

May be present 

High enemata 

Generally result m the passage of gas 
ard fecal matter and the rMUCt on 
of the d stention 

Result in the passage of some fecal 
matter and the cleansing of the 
large bowel but with no lessening 
of the distention 

Urine 

Glycosuria intermittently present 

No bite no sugar 


Symptomatology and Diagnosis 
The symptoms most frequently encoun 
tered m this condition are slight colicky 
paroxysmal pains referred either to the 
epigastrium or along the hypochon 
drium vomiting constipation or fatty 
diarrhea jaundice and ascites (m the 
presence of large cyst) , the dngnosi® 
of this condition may be inferred 
when a large mass is found in the 
midabdomen above the umbilicus in 
association with the above enumerated 
sj mptoms 


Pancreatic Calculi 

Pancreatic calculi may be diagnosed 
when the stone attempts to pass through 
the duct thereby causing colicl^' pain 
Pancreatic colic is somewhat similar to 
gallstone colic except that the pain radi 
ates to the left epigastrium and the left 
shoulder Jaundice occurs infrequently, 
during the height of the pain , hiccoughs 
vomiting cold sweats and collapse are of 
frequent occurrence free fat in the stool 
and glycosuria when present are an aid 
to the diagnosis of pancreatic calculi 









CHAPTER XXIII 

Examination and Diseases of the Intestines 


Pliysical Examination of 
the Intestines 

B> wspcciion maj be detennmed the 
degree of distention or collapse of the 
various portions of the intestines, by 
palpation is ascertained the presence or 
absence of tumor masses the amount of 
resistance and the presence or absence 
of tenderness overljing the \anous por 
tions of the gut Tenderness elicited over 
the abdomen A\hen investigating the in 
testines is due m most instances to asso 
ciated peritonitis iihich in turn causes 
rigidity of the abdominal muscles The 
sensation of a dough} mass is signtfi 
cant of accumulation of fecal matter in 
the intestines Spastic colitis maj be sus 
pected ^\hen a sausagehke colon is pal 
pated An accumulation of gas is note<l 
bj the sense of elasticit) it imparts to the 
palpating hand also b> the gurgling 
sshich It causes (Sef Palpation of 
Abdomen p 586) 

Pcrctusion maj determine the state of 
the bowel whether it is emptj or filled 
with gas or solids intestines filled w ith 
solid material or when emp^ will give 
nse to a dull note while over a bowel 
distended with gas a loud dosed Um 
panitic note will be elicited 

auseultahon is determined the 
presence of xwristaltic inmemenfs the 
ibsence of peristaltic movements mas 
<Ienote pnriljsts of the bowel or ob 
struction due to nnv cause 


Phytical fxamtnalion of the Recta 
Tlie rectum is exnmmed m three su 
cessne steps (I) Inspection of the nr 
(H) digital exai 
matitm. (HI) mstrumentd cxaminatio 
(6 6 ) 


I Inspection of the Anal Ring 
B> this method one can determine l'" 
presence of external hemorrlioids fi'- 
sures malignant tumors cond)In‘n2t^ 
ulcerations pemphigus pniTo 

inous eruptions prolapses fistula m 
and ischiorectal abscess 



tig 1— Prolapsed rectum- 


inspection IS best accomp ' 
having the patient in the 
tion or Ijing on one side t ® ^ 
thigh being flexed The part ufl ^ 
aminatioii should face a good 1 

ZI Digital Examination 
tient should be m the knee-chest ^ 
or l>ing on one side the upp^ " ^5 
thigh flexed so as to expose as m ^ 
possible of the part untler 
(the dorsal decubitus with ihig * 

IS preferred b) some examiners) 

gloved lubricated index finger IS 

passed upward through the anus 
rectum First the tip of the finger ^ 
sweeps the inner margin of the ^ 
as to palpate for internal hemorr 




The Intestines 


657 


or other patholo^ m that region Then 
the finger is inserted just as high as it 
iwill reach and the patient is ashed to 
bear down This procedure permits the 
exploration of a portion of the rectum 
otherwise not palpable The rectum is 
tliua explored in order to obtain an idea 
as to the presence of pathologic changes 
in the loner bonel and of its contents, 
p g impacted feces malignant and be 
nign grontli and foreign bodies The 
amount of distention the condition of 
the sphincter am and of the adjacent 
structures t e the bladder, prostate 
and seminal vesicles in the male and 
the uterus and other pehic organs m 
the female can thus also be learned In 
a airgin a careful rectal examination 
uill uswallj obMate the necessitj of a 
I'aginal examination 
III Instrumental Examination 
This is done uith a rectal speculum an 
anoscope or proctoscope for low exam 
ination and the sigmoidoscope for exam 
initions as high as the rectosigmoid 
junction A speculum is inserted, wberebv 
the condition of the recta! mucous mem- 
brane and the contents of the loner gut 
can be inspected Internal hemorrhoids 
ulcers the condition of the crypts of 
Morgagni and all other visible condt 
^XJiTS can jtTSpecfcd arai rf «iemrevi 
advisable treated 

Diseases of the Intestines 
The intestine may become affected 
because of Displacement from its nor 
mal position inflammation of its mucosa 
dilatation tumors, and obstruction 

Displacement From format Position 
The intestinal tract as a \\hole or any 
of its parts may become displaced 
(a) The Displacement of the In- 
testines as a Whole (Enteroptosis) 


The descent of the intestines is usuallj 
associated tvith gastroptosis and gener 
nlK visceroptosis (Sec Glcmrds dis 
ease p 649 and Qasircciasxs, p 647) 

(b) Cecum The cecum maj be dts 
placed downward (ptosis) or it inaj be 
displaced upward, in rare instances, as 
Jiigh as the splenic flexure 

SympiomatoJogy aad Diagnosis 
Such symptoms as constipation, colicky 
pains simulating appendicitis vague di 
gestive disturbances with an indefinite 
palpable mass in the right lower abdo 
men and the absence of definite tender 
ness oter the appendix normal blood 
count and gastric secretion speak for dis 
turbance in the cecum, however, an 
X ray studj should be made to confirm 
the diagnosis 

(r) Eedundant Colon This is a 
condition m which the colon becomes 
displaced, its lumen usually enlarges 
and is often the seat of stasis causing 
putrefaction 

Symptomatology and Diagnosis 
When the ascending colon is affected 
cramps constipation indigestion and a 
sense of fullness in the right abdomen 
which at times may simulate chrome 
appendicitis or nephrolithiasis are s\ nip 
tomatic of this condition 

The Hepstic Flexisre Decanse 
of adhesions from the gallbladder duo 
denutn pancreas, or because of displace 
nient by a large liver Or kidney this may 
become displaced and the seat of reten 
tion 

Symptomatology and Diagnosis 
Indigestion pam referable to the right 
upper abdomen constipation and a sense 
of either fullness or uneasiness in the 
upper abdomen with palpable ngidit) 
of the upper rectus abdominis are char 
actenstic features This condition may 
be mistaken for cholecystitis duodenal 
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ulcer, hydronephrosis or some inflam- 
mato^ condition of the liver, but may 
be differentiated from them by the ab- 
sence of colicky pains and the increased 
peristalsis of the transverse and descend 
mg colon and the absence of other phe- 
nomena associated with acute disease 
With the aid of an x-ra> examination, a 
diagnosis of distortion of the hepatic 
flexure may be made 

(e) The Transverse Colon: This is 
often displaced downward and in ex- 
treme cases may descend to the le\el of 
the pelvis It usually causes stasis of the 
intestines, putrefaction and constipation, 
which often accounts for indigestion and 
nervous phenomena The diagnosis of 
this condition m a patient who lias \ague 
digestive disturbances may be made by 
an X ray stud> of the colon 

(f) Splenic Flexure* Displacement 
of the splenic flexure may be accom 
pamed by dilatation or constnction and 
may be caused by the pressure of a large 
spleen or a large kidney upon this por- 
tion of the bowel, or by adhesions m 
other parts of the large bowel pulling 
and distorting the splenic flexure 

Symptomatology and Diagnosis' 
The symptoms usually encountered are 
digestive disturbances, eructation of gas, 
a sense of fullness in the left upper ab 
domen, referred to the diaphragm and 
often to the precordium, associated with 
constipation 

Palpation maj re^ eal slight rigidity of 
the left rectus abdominis, and distinct 
tenderness on pressure 

Percussion will >-ieId circumscribed 
t>mpan) adjacent to the stomach, this 
depends largely upon the amount of dila 
tation and degree of displacement It 
should be differentiated from hjper 
nqihroma, hourglass stomach, e\iscera 
lion or \entral hernia A correct diag 


Hosts can only be made by an x ny 
examination of the colon 

(o) Sigmoid: The sigmoid may be 

come dilated because of chronic comli 
nation or intestinal stasis, it ma) 
displaced by tumors or adhesions, or i 
may become sausage-shaped 
SymptomBtoIogy and 
The commonest symptoms are cons 
pation, fecal impaction, vagne pa'»s ‘ 
die left lower abdomen, often assoenW 
with tenesmus When the 
a soft saiisagchke mass may be pa 
and a rectal examination " j 

pacted feces Dilatation of the 
IS usually free from pam or 
X-ray examination 
reaeal this condition It is 
in mind that the . t, 

intestine may only 
physical exammahon nhen th 
iital muscles are thin and the 
IS not distended j^ntimnuJ 

(ft) Duodenum. Theduod u”.®J 
be displaced by adhesions la^ ^ 
bladder, large kidney, 
cyst and large liver, 
tory condition m the right PP 

Diagnosis by physical '•'“'"'“‘“rd 
not possible The symptoms may 
enible either to the atd 

Stomach, and are sometimes a , jj,; 
with jaundice The diagnosis 
oindition may be made by an x 
of the gastrointestinal tract ynujn 

(!) Displacement of the J J ^ 
and Ileum This cannot 
b> a physical examination, 
many conditions that may ^ 

placement of the small \ dis 
matting of the intestines cans 
ease of the omentum, tubercu o p, 
tonitis general 
mors The s\ mptoms of disp a 
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the small intestines are not definite be 
cause the s\mptoms of the underljing 
conditions are the predominating fea 
tures 

fn/Jammnfion of the Intestinal 
Mucosa 

Acute Catarrhal Enteritis This 
maj be caused hy indiscretion in diet 
such as decomposed food and irritating 
poisons Hot a\eather (particularly for 
children) and exhaustion are predispos 
mg factors It may also occur secondary 
to infectious diseases portal engorge 
merit (as a result of diseases of the heart 
and liver) and by extension from abnor 
mal condition m the abdomen Bacterial 
invasion and food allergy are also fre 
quent causes of this condition 
Symptomstology and Diagnosis 
Diarrhea is the commonest symptom 
and it may be associated with cramps a 
mild gaseous distention of the abdomen 
borborjgmi and vomiting In some in 
stances only a portion of the gastromtes 
tinal mucosa maj be affected t e 
Duodenum (duodenitis) When this 
alone is affected the most prominent 
symptoms are pam and tenderness with 
some discomfort localized over the upper 
nght abdomen and associated w th con 
St pat on As a general rule this con 
d tion is also associated with gastritis 
producing the following symiptoms 
Anorexia nausea bil ous vomiting 
vague gastric pam and jaund ce 

feju lum and Ilet 1 1 The existence of 
nflammat on of the small mtest ne alone 
may be inferred by the absence of dtar 
rhea and the presence of col cky pains 
borborjgmi moderate distention of the 
abdomen and tenderness over the mid 
abdomen which is relieved by pressure 
and accentuated at the moment pressure 
IS removed The stools are not formed 


are semisolid or flocculent and contain 
undigested food small quantities of 
mucus and unchanged bile 

Colon Inflammation of the large in 
tcstine IS characterized bj pain profuse 
diarrhea with tenderness along the colon 
The stool is thin watery containing small 
masses of fecal matter and large quanti 
ties of mucus (Sfe Colitis p 663) 
Rectum (proctitis) Inflammation of 
tlie rectum may be inferred by the pres 
ence of tenesmus large quantities of 
mucus pus and sometimes blood either 
in the feces or iridependenf of if 

Chronic Catarrhal Enteritis This 
maj result from repeated attacks of acute 
enteritis pass ve congestion of the bow el 
due to cardiac decompensation portal 
congestion and bacterial mv’as ons 
Symptoms These consist of chronic 
diarrhea which may alternate with con 
stipation colicky pains and abdominal 
tenderness The stool may contain un 
digested food mucus and shreds of the 
intestinal mucosa The quantity may be 
exceedingly small or very large and may 
be assoc ated with tenesmus Prolonged 
Cases may develop emaciation anemia 
and nervous symptoms 

Infantile Diarrhea This usually 
occurs in the hot months of the j ear m 
children between one and two years of 
age especially m those who are artifi 
aally fed 

I 4 cafe Fermentative Diarrhea 
This Is (Jiaractenred bj fever offensive 
diarrhea the stool is greenish and con 
ta ns undigested milk and other food 
with small quantities of mucus The 
nmnber of stools may vary from 3 to 20 
or more daily This cond tion usually 
oixurs after tak ng spoiled milk or other 
mdigest ble foods unnpe or ov erripe 
fruifs or because of other d etarj mdis 
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cretion such as eating too much or too 
often 

2 Cholera Infantum (summer com 
plaint) This usually occurs in children 
betw een the ages of % to 2 } ears dunng 
the hot weather (second summer) It is 
ushered m abruptly with persistent vom 
iting and severe copious diarrhea of from 
8 to 30 or more stools daily The stool 
is at first offensive and dark in color 
It later becomes ^vater) odorless and 
alkaline and is propelled with force 
Extreme weakness rapid emaciation 
and high fever with prostration are 
among the characteristic symptoms 
Acute Enterocolitis This is char 
actenzed by a follicular ulceration of the 
ileum the colon and often of the entire 
intestinal tract This condition usuall> 
occurs during the summer and may fol 
low infectious diseases or other forms of 
diarrhea It is ushered in witli a rising 
temperature md diarrhea IS to 30 spools 
per da> passed without pam seldom 
offensive usuallj blood streaked and 
containing much mucus baallus dyscn 
terne streptococci and other bacilli 
Symptomatology Tins consists of 
abdominal distention and jiain w ith slight 
rigidit) and tenderness along the colon 
Celiac Disease (Gee) This is tisu 
all) found in children between the ages 
ofonetofiae Itischaracterizetlbj large 
light colored gruellike froth) ferment 
tng and offensue stools (diarrhea alba 
or diarrhea cli)losa) It is not asso 
ciatcd with feaer but anemia and wast 
ing usuatl) result The abtlomcn has a 
peculiar doiighv and inelastic feel, rc 
«enil Img tubercular peritonitis It is pos 
silh due to \itamm D deficiency 

Sprue or Psilosis Tins is a tropical 
diyca^c due to aitamin B deficient^ and 
to the ina-ision by a variety of mold 
(monilia) It is cliaractcrizcd b> diar 


rhea consisting of large light-colored, 
acid stools containing large quantities ol 
fat and is not associated with pain or 
tenesmus The tongue may be inflamed, 
eroded and cracked Anemia resembling 
the pernicious type is usuall) present 
Diphtheroid or Croupous Enteri 
tis A croupous or diphtheritic inflani 
mation of the mucosa of the entire intes- 
tinal tract maj occur as the result o 
ingestion of poisons such as mercury 
arsenic or lead or it may be secon r' 
to infectious diseases such as pnen 
monia septicemia or tvphoid fever an 
It may occur as a terminal process 
chronic affections of the kidnej " 
and in cancer It is characteria^ ^ 
diarrhea abdominal pain bloodstain^ 
mucous stool which ma> contain s r 
of mucous membrane defecation i 
casionally associated with j 

Phlegmonous Enteritis T 
suppurative inflammation of the ni 
membrane of the intestine ass 
with intestinal obstruction 
hernia and intussusception It “ 
condition affecting the duodenum 
frequently than other parts ^ 
tinal tract The diagnosis 
pected when diarrhea pus shr s 
mucosa occur in conjunction wi 
tmal obstruction .j-j, , 

Ulceration of the Intestines 
may be due to tuberculosis ^ 

typhoid fever parasites and 
bodies in the intestines Ulceration ^ 

also occur idiopathically or they 
due to some deficiency factor or 
allergy n 

Symptomatology Tlie 
features are those of 'dceration ® 
intestines irrespective of its elio ^ 

IS charactenzcil by diarrhea P“ ^ 

1 lood m the stool sometimes ^ 
liemorrhage may ocair if the u 
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perforated a blood \essel Pam and ten 
derness are found over the area most 
affected Deej) iilceratjons maj lead to 
perforation of the bon el which is diag 
nosed bj collapse rapid pulse pam and 
sudden abdominal distention 

Regional Ileitis (Crohn s disease) 
This IS a disease of a segment of the 
ileum in which the mucous membrane 
becomes inflamed and ulcerates The af 
fected portion of the bowel becomes 
thick edematous and rigid and the 
lumen becomes progressive!) narrowed 
The adjacent mesenter) becomes thick 
;ned md the lymph glands enlarge This 
ondition is found most often in the 
ermmal ileum but ma) spread to the 
ecum and other portions of the bowet 
ir It ma) cause adhesions to and may 
ilcerate into the adjacent bowel 
Symptoms These are of chronic pro 
jressive obstruction such as frequent 
:o!ickj pam of increasing seventj and 
greater frequenc) The pun is usu 
illy centered around the umbilicus and 
the Tight lower quadrant of the abdomen 
associated w ith general d stention Dtar 
rhea alternates with constipation and 
there js occas onal vomiting Tlie stool 
contains occult blood and when loose it 
contains mucous shreds 
Physical Examination In mod 
eratel) advanced cases this reveals the 
patient to be pale and to have evidence 
of loss of weight the abdomen is dis 
tended and there is tenderness and a 
sausagelike ngidit) or mass m the right 
iliac fossa The temperature is some 
what elevated A blood examination will 
re\eal m most cases a hyperchromic 
macrocjlic anemia with a slight polj 
morphoniiclear leukocytosis The x ray 
examination is a valuable diagnostic aid 
when carefully done This condition is 
to be differentiated from subacute ap 


pendicitis ileocecal tuberculosis and car 
cinonu of the ileum 

Appendicitis 

Appendicitis is an acute inflammation 
of the vermiform appendix This condi 
tion maj be caused b) the lodging of a 
foreign bod) m its lumen bj bacterni 
miasioit and inflammation of its mucosa 
frornan) cause Parasites and carcinoma 
ma) also be among the causative fea 
tures 

Three stages of appendicitis are recog 
nizcd 

1 Acute catarrhal appendicitis 

2 Oiromc catarrhal appendicitis 

3 Acute purulent appendicitis 

Symptomatology and Diagnosis 
1 Acute catarrhal appeiidmtts presents 
a sight nse m temperature pain over 
the right low cr abdomen at McBurney s 
point It should be borne m mmd that 
the appendix ma> be displaced upward 
toward the gallbladder it may be retro 
cecal or it maj be pulled ov er toward the 
left or it ma> be found m the left iliac 
region (situs mversits) these abnormal 
positions should be home in mind when 
the site of abdominal pam is consid 
ered in the diagnosis of appendicitis 
Tenderness and rigidity of the lower 
part of the right rectus abdominis is 
however a most frequent occurrence 
Vomiting does not usually occur at this 
sts^e 

2 CArowic catarrhal appendtciUs is 
characterized bj vague abdominal pam 
digestive disturbances and some tender 
ness on deep pressure over the site of 
the appendix 

3 Acute purulent appendicitis is ush 
ered in abruptly with fever vomiting 
severe agonizing pam over the appen 
d ceal region associated with tenderness 



662 


Medical Diagnosis 


DifEerential Diagnosis of Extrauterine Pregnancy, Salpingitis and Appendicitis 


Extrauterme Pregnancj 


Comes on generally after 
exertion and is sudden in 
onset The pain is most 
intense and is localized in 
the lower abdomen In 
some cases a pain is also 
felt m the shoulder of the 
same side 


Frequent and synchronous 
with the pain 


At first because of shock 
may not be greatly in 
creased in rapidity After 
the primary shock the 
rapidity is not very great 
until the amount of blood 
lost becomes excessive 


\ery sensitive and tender 
and lies to one side of the 
uterus Is constantly in 
creasing in size Afterrup 
ture wnen a hematocele 
has formed the tumor 
mass of the uterus rapidly 
increases in site, and is 
soft and boggy 


History 


Salpingitis 


Pain may be gradual m on 
set though in some cases 
It IS very acute Begins 
in the lower part of ab 
domen In acute cases 
the pain is sudden m on 
set and is localized in the 
tubal areas In general 
ized peritonitis pain is ab- 
sent 


Generally sudden m 
onset At first is i® 
the midline 
passes over to W 
right ihac fossa 


I a late svmp 


Generally rapid in acute 
lesions In chronic lesions 
generally no change 


Painful swelling to one side 
of the uterus Generally 
the uterus is fixed and is 
not freely movable Tu 
mo* IS often bilateral 


Ofpregnan“y withenlargc History of recent childbirth 
ment of the uterus which or of a vaginal infection 
IS not in proportion to the Often no accountable 
stage of the pregnancy cause is present 


Generallv 


Hemoglobin low and dc 
creasing Red and white 
cells both reduced 


FIukI if the hemorrhage 
has been very great may 
be elicited on palpation 
and percussion Puncture 
of the posterior vaginal 
vault With an aspirat ng 
ne«lle frequently will rp- 
vevl condition A mass 
IS present m pelvis R,g,d 
ity of abdominal nmsries 
nvay be present No 
' change m intestinal pen 
I staUis 


Rise of temperature 


No fluid but a mass con 
nected with the uterus 
may be felt m the pelvis 
Rigidity of the lowest seg 
ment of the rectus No 
change in intestinal pens 



I Tumor m 3'^“'! *If| 

I dcitis can rarei^' . 

‘of tl 

P-.minatiOH ^ 

History of 
tack may be 


^ressive n^c _ 

Not enlargfd^ ^ — 

jgli 

change m ,^{ i 

over lower 
rectus 
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DiSerential Diagnosis o£ Perirenal Abscess, Osteomyelitis and 
Suppurative Appendicitis 


S> mrioms 

Perirenal Abscess 

Osteomyelitis 

(vertebra) 

Appendicitis 
(abscess formation) 

Pam 

Rather severe Tendemess 
IS most marked on pres 
sure made m the subcostil 
angle Tenderness also is 
felt on pressure made 
through the anterior ab 
dominat wall The pain 
IS eased by flexion of the 
vertebra The pain radi 
ates dow n in the direction 
of the Ureter 

Not very severe “Tendtr 
ness IS most marked on 
pressure made over the af 
lected vertebra \ ciy lit 
tie tenderness « felt on 
pressure through the an 
tenor abdominal wall 
Pam may radiate dow n to 
the hip u hen the abscess 
reaches the psoas muscle 
It runs along this muscle 
to the h p 

flistorj of a very sev’ere 
pain Generally at 

the tirre the patient 
comes under observa 
tion the pain may be 
so severe and resem 
bJes perirenal abscess 
Pam may be pro- 
duced by the taking 
of food For further 
pam see Appendici 
tis page 661 

Vertebrae 

Fixity of vertebrae absent 

Fixity of vertebrae In tu 
bercuious disease of the 
vertebra kyphosis is pres* 
ent as a late symptom 

No rigid ty of the v er 
tebra 

Time of de 
velopment 

May be fairly rapid 

Slow 

May be slow or rapid 
Follows an acute at 
tack of appendicitis 



Pus and blood m urine are 
absent 

No pus nor blood etc 
present 

Nausea and 
vomiting 

Common 

Unusual 

Common 

Turner 

Present be[o« the nbs on 
the side affected and 
causes a bufgii^ outward 
on that side The tumor 
can be felt sometimes 
through the anterior ab 
dommal wall 

No tumor untessan abscess 
has formed to one side of 
the vertebra in which 
case It IS present The ap 
pearance may Closely re 
semble the tumor mass of 
a r«rinepbr«tic abjcess 

Tumor mass is lower 
down than in pen 
nephritis Is best felt 
from in front Is 

rather sharply cir 
cumsenbed 


to ^reayiT-e. axj/L otw: '.b/t 

lower abdomen Leukocytosis is ahvays 
present 

Appendicitis should be differentiated 
m women from extrautenne pregnancy 
and salpingitis also from perirenal ab 
scess and osteomyelitis lertebrae 

CoUlis 

Colitis IS an inflammation of the colon 
w hich may be regional or diffuse, specific 
or nonspecific Disease of the colon oc 
curs most often because of a primary 


'nf/i.z'} Kq. M.aJJ. Tb/t ‘ayjwl ’jfjnOiw. 
because of lack of resistance, may fall 
prey to a secondary invader such as one 
of several orginisms found m the feces 
or in the circulating blood Primary in 
jury to the colon may be brought about 
by a number of conditions 1 Vascular, 
te emboli thrombi or other conditions 
interfering vMth proper nutrition of a 
large or a small portion of the^ colon, 
2 Lvmphalic i e disturbance in the 
lymphatic circulation of the bowel which 
may greatly interfere with the surface 
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tension of the colonic mucosa and its 
function 3 Nenous t e, interference 
uith the autonomic balance bj causing 
greater spasticity as in vagatonia or 
greater dilatation as m svmpathetico 
tonia and thus also interfering with its 
\ascular tone and possibly ^\lth its pro- 
tectn e secretion , 4 Irritating substances 
m the stool either mechanical or chemi- 
cal 5 Neoplasm benign or malignant, 
6 S)philis 7 Primary bacterial or para 
sitic infections i e the endamoeba, tu 
berculosis 8 Vitamin deficienc\, i e 
sprue, pellagra etc 

Symptomatology Regardless of the 
cause colonic irritation is manifested 
clmicallj by a cliange in the number and 
consistencj of the dailj evacuations and 
m the production of an excessne secre 
tion and the expulsion of mucus of 
mucoid substances and occasional!} of 
blood Abdominal pain of \afious t\pe» 
degrees and m various locations may 
or ma> not be present Pathologically 
the changes \ar} with the severit) of 
the irritation , the ^ arious portions of 
tlic colon ma\ be spastic or relaxed 
contracted or dilated and its imicosa 
ma} be infiamed ulcerated or nia} ap- 
pear normal 

Willie these general S}mptoms are 
found m all t}pes of colitis there are 
also specific local and constitutional 
manifestations that are characteristic of 
the sanoiis t)pes or stages of the dis 
ease Because of the aaricd etiology, 
the divergent pathology and the multi 
fomiitv of the clinical manifestations, 
cohtis may !« classified as aaitc and 
chronic, and as the specific, i e , ot 
known etiology, and the nonspecific t e 
of imljnowTi or doubtful ctiologa 

Among the ^jvcific tv pcs of colitis 
mav l>c mcntioncil those that have a defi- 
nite etiology irrcsiK-ctivc of the type of 


lesion, t e carcinomatous, tuberculox 
syphilitic, bacilliiy, amebic and ote 
tropical ty^pes, as well as those resulccg 
from corrosn e poisoning and meebara 
injury caused by foreign bodies 

The nonspecific or so-called idiopattc 
colitis may be divided into four 
1 Spastic or functional colitis or imtab ' 
colon, 2 Colosis or mucous colitis •) 
Idiopathic, ulcerative or 
colitis and 4 Allergic colitis 
these are four distinct entities of P 
gressive stages of the same di^eOiC 
still open to question 

Spastic or Functional Colim 
Irritable Colon This condition 
nse to a tram of local j 

manifestations and to reflex P’®’ 
which may be referred to distant 
or to the individual as a 
symptoms ma> be 

specific or contradictory * tosfOP’^ 
signs are also inconstant and proc 
examination usually rev 
pathologic X-ray e\'iniination> 
ever, are of great diagnostic ^ 
Symptomatology The 
as a rule, extremely Ji. 

easily annoyed and fatigued 
complaints are those of indigestio ^ ^ 
mg of gas at both ends 
borygmus and constipation ^ 
pation alternating with dicrc 
jnirgatjon mav set up "i ‘'C'cre 
at one time wliileatanothertiinc^^ 
purgative will cause only a 
movement The reaction to a ^ 
IS also variable, some ' 

pable of tolerating only a sma 
of fluid, while others may 
four quarts with 
number of them are distress^ o 
faint w hen an enema is passed 
Pam is variable, it mav 
«ed over the intire alKlomen a 
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of fullness or discomfort or it ma\ be 
acute m the right or left upper or right 
or left lower quadrants of the abdomen 
Because of the distribution of the pain 
the signs of indigestion and the gen 
eral ner\ ousness of the patient this 
condition is frequently mistaken for 
cholecystitis pancreatitis renal calculi 
and appendicitis Other manifestations 
such as insomnia headache tiredness 
and partiailarl^ cardiac palpitation 
heart sensitu eness and other neurogenic 
expressions are common m thfs condi 
tion 

Physical Examination A physical 
examination reveals general or shifting 
areas of abdominal tenderness the area 
of tenderness often depending upon the 
degree of distention of a circumscnbetl 
portion of the bowel There is usually 
no muscle rigidity nor are there areas 
of skin hjpersensitnit) The bowel con 
tent may be loose and of offensive odor 
or it may be of various degrees of hard 
ness sometimes even stony liard ind 
black It may be passed in scybalous 
masses or it may be cylindrical varying 
in the size of its cifciimference and con 
tour 

Proctoscopic exaiunatwn is usoallv 
negatn e 

Y ray examination with an opaque 
enema or an opaque enema followed by 
an air enema may reveal numerous co 
Ionic defects in contour but not in the 
mucosa The entire colon may show 
spasticity with marked contractions of 
Its haustrae or the liaustrae may be en 
tirelv absent so that the sigmoid presents 
the so called plumber s pipe appearance 
The colon may be redundant or hugely 
dilated throughout its course or it may 
be dilated in some parts and contracted 
m others There may also be displace 
ment of the transverse colon and sig 


mold Tlie point worth noting here is 
thnt repeated roenfgenographic examina 
tiOHS of the colon may show a dtv ergent 
picture at each examination 

Etiology There are probably several 
factors operative m the production of 
functional or irritable colon The more 
obvious ones are (n) A familial tend 
ency or heredity , (i) psychic disturb 
antes (c) autonomic imbalance (d) 
constitutional anomalies and (c) chronic 
cardiac and renal disease 

Colosis or Mucous Colitis The 
term colosis I believe is more appli 
cable because of the absence of any defi 
mte evidence of inflammation of the 
mucosa musculature or any other struc 
ture of the colon The change of the 
ending Jtis to osis is here preferred 
because it indicates cloudy swelling 
rather tlian inflammation and is similar 
to the nomenclature adopted m the dif 
ferentialion between nephritis and ne 
phrosis or carditis and cardosis 
Colosis occurs more frequently m 
women tlian m men usually between the 
ages of 18 and 30 y ears It is generally 
assoaated with other constitutional de 
rangements often of an endocrine basis 
Sufferers from this tvpe of colon dys 
function frequently show ev tdence of hv 
poyituitarism which in. the feniile mam 
fests itself by dysmenorrhea or periods 
of amenorrhea or other functional 
ovarian disturbance The basal meta 
bol c rate is as a rule subnormal mdi 
eating also some hvpothyroid sm The 
diolesterol content of the blood is in 
creased and not infrequently one finds 
an increased serum globulin Functional 
neurosis is definitelv assoc ated with this 
condition \\hether the neurosis is the 
pnmarv condition responsible for the 
bowel dysfunction or the colon disturb 
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ance causes the induidual to become 
neurosensiti\e is an undecided question 
Symptoms The sjTxiptoms are of two 
t>pes, one is constitutional, and the 
other dtrectl} referable to the gastroin- 
testinal tract The conslttuhoHal symp- 
toms ire ner\ousness excitabiht} , rest 
lessness fatigue ready exhaustibility, 
occasional!} associated mth insomnia 
disturbing dreams paresthesia of the ex 
tremities uith occasional ln^olunta^> 
nio\cinents There inaj also be palpita 
lion or other cardiac arrhjthmias and 
headaches The indnidual is as a rule 
not thin Occasionallj there are com 
plaints of ha\ing lost a considerable 
unount of weight The patient appears 
pale but the bloo<l picture only rarel> 
discloses anj anemn Tlie gastronites 
Itnal symptoms are anorexia alternating 
occasional!} with excessive appetite 
There is generall} a «ensc of epigastric 
or alxlominal fullness with mild colick} 
pams or some discomfort m the lower 
alxlomcn The pain ma} at times be 
quite severe and localized so that a diag- 
nosis of appendicitis gallstones and in 
women ptlvic inflatnmator} disease is 
made The patient ina} Ixr entirel} con 
stipateil Occasional!} large quantities 
of mucus arc passed without aii> feces 
but at Ollier times there nw} be just a 
ilim serous discharge which causes burn 
ing of the rs-ctum 1 latulencc as a\cll 
as tenesmus arc frequent svmptoms 
Huxxl in the Ixiwel movement is rare 
ami found onK on occasion when large 
shrrtls of nmnts have Wtn forctblv 
«orn a«ia i,cca„.^ inirgntion 

Physical Examination' Tlic abilo- 
nwi nuv either greatlv distmde.1 or 
dcfm.lelv sojhm! It, the const»«tnl 
« <■» wl ere the cn! «, ,s oserfilJcI with 
an ! frra! nwtier the aWomen » 
ditiei, ol whV tJiose Mtflenng from 


diarrhea ma} or ma} not hav e a 'Opfod 

abdomen However, in all casesofcoki- 

SIS, whether the} are constipated or hart 
diarrhea the abdomen is enlarged Bv 
enlargement I do not mean di tert m 
The enlargement ma} be noteil bv in« 
tiring the distance between the anten r 
superior spine of the ilia and the 
costal angles on each side where a drf 
nite increase m measurements above u 
normal will be readilv detected This** 
caused not so much b} the abdontr 
distentiOn as b} the relaxation of 
spina! muscles which are responsible ff 
abdominal contour /’uf/'c/ion of the 
doinen mav elicit tender areas along t * 
ascending and descending colon and « 
castonall} sausagchke nns«es nw' 
detected over these areas TJ'® 
verse colon is seldom palpable Re ^ 
contraction of the anus often adds gte*' ' 
to the indmclual s suffering not w'' 
because of tenesmus but liecaii^e o 
interference with the passage of ! 
bowel content On sigmoulosiop’^ * 
ammation the mucous membrane ai 
edematous pale and distended the ' 
face presenting a pittetl appeaf® 
where the shreds of mucus wf^o i- 
Iwigcil, but no actual ulcerations 


blctxling points are v isiblc 

Diagnosis • The (l^gno^l'• of co!^ ^ 
IS l»a«:cd upon the liistorv of ga'tric ^ 
turUance witli inanitcstatioiis of 
aMonmnl distiirlancc the 
large quantities of mucus h I’O''^ ^ 
presence of diarrhea or of oon^np' 
the aljNence of lilood and si'ccifc 
isnis in the fccal matter, the 
of tender areas along the coin i a^ ^ 
cliaractcristic j roctoscojiic 
stitutioinl s\mptom-> 'luh as 
anemn ntnl prostration are 
wit This cond tion shw ! 1 1’^ * 
ctitHietl from chrctiic nj'j'cnlci'* 
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\erUcuIosis spastic colon ufeeratue 
colitis enterocolitis and the aarious 
t)pes of speafic colitis 
Idiopathic Ulcerative Colitis— 
Colitis Gravis— Hemorrhagic Colitis 
or Idiopathic Organic Colitis UI 
cerative colitis may be defined as a 
chronic suppurative disease of the colon 
characterized climcall) b) tenesmus un 
formed stools containing mucus pus and 
blood Signiotdoscopicall) it is evidenced 
bj the presence of superficial and deep 
ulcers in the colonic mucosa which are 
partially covered with mucus and pus 
and surrounded hj inflammatorj areas 
Pathology The lowermost portion 
of the colon is usiiall) affected present 
jng signio doscopically a variety of le 
sions Inflammatory changes areas of 
edema m nute abscesses and ulcerations 
may be seen at various times and at 
various points The sire of the lesions 
are as v anable as are their number 
Symptomatology The sjmptoms 
and phjsical signs depend somewhat 
upon the seventj of the disease In all 
cases there is some abdominal pam 
either severe or mild the bowel move 
ments are thin containing mucus pus 
and blood the number of stools are 
variable ranging from two or three to 
20 or more per daj There is usu 
alh^ "h a-rst -fri armpeianrcnt •sectirrifi/r^ 
anem a develops quite early and is often 
marked There is a gradual or rap d 
loss of vve ght and profound nervous ir 
ritab htj The abdomen is tender to 
touch and imparts a sense of res stance 
but there are seldom if ever any areas 
of painful r gidit) Exacerbations and 
rem ssions ma> occur spontaneously 
Diagnosis and Differential Diag 
nos s The d agnosis is based upon the 
rather gradual onset and the progres 
sion of svmptoms the proctoscopic 


findings the x ray findings and the 
bacteriologic exammation Before a diag 
nosis of ulcerative colitis is made it is 
necessary to exclude the many condi 
tions simulating it Among the most 
important to be borne m mind are tiie 
vartoas types of bacillary dysentery 
amebic dysentery carcinoma of the 
colon tuberculous enterocolitis divertic 
ulitis thyroid crisis and allerg c colitis 
Allergic Colitis It is often noted 
that allergic react ons manifest them 
selves m the colon is well as m other 
parts of the bodv Occasionally the en 
tire gastrointestinal tract plus the colon 
may be equally affected Persons who 
are subject to urticaria to migraine and 
to otl er allergic plienomena frequently 
develop profuse d arrhea which is occa 
sionally mixed with bloody discharge 
Proctoscop c exammation during that 
time will reveal circumscribed areas of 
congestion in the colon These can be 
made to d sappear temporarily by the 
hypodermic injection of adrenalin chlo 
nde solution or by the local application 
of epinephrine or ephedrme solutions 
U hen such patients are tested for their 
allergic sensitivities the cause of the 
d arrhea may or may not be found 

Dilatalion 

Dilatation of the colon (m^alocolon) 
mav be acute or chronic Acute dilata 
t on of the colon may result from acute 
intestinal obstruction acute gastroenten 
tis and paralysis of the bowel it may 
occasionally occur in conjunction with 
d stention of the entire intestinal tract 
as seen in typhoid fever and pneumon a 
Chronic intestinal dilatation may be con 
genital as in Hirschsprung s d sease oi 
it may be acquired because of chronic 
constipation slo vly growing colonic tu 
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mor or other conditions causing partial 
obstruction with paral>sis of the gut 
Hirschsprung’s Disease This is an 
idiopathic dilation of the colon appear 
ing during earlj childhood and inay be 
earned o\er into adulthood it is com 
moner among boj s The usual site is the 



Tig 2 — H rsd sprung s disease 


sigmoid flexure wluch inaj be enor 
tnousl} distended occasionally the entire 
colon may be affected There is usually 
an associated achalasia of the rectum 
witli hypertrophy of the muscular coat of 
the pelvic colon and rectum This coh 
dition may be brought about by some 
disturbance in the autonomic innerva 


tion of the sigmoid or by inflammation 
of Auerbach s plexus (Munro Cameron) 

Symptomatology The abdomen is 
greatl> distended , there i» obstinate con 
stipation the intervals between bowel 
movements may be several days a 
week or longer Often diarrhea alter 
nates with constipation and there may 
I e signs of colitis 

Diverticulitis Diverticula mav be 
congenital or acquired Tiiey arc pouch 
like dilatations of the colon and may be 
single or multiple Meckcls dnerheu 
I'on ,s usuallv found some distance above 
the ilcovecal valve and maj be attached 
to the i.ml d.cus This mav cause en 


tangling of the bowel and lead to intes- 
tinal obstruction Occasionally I'li® 
inflamed it may resemble acute append 
Otis, the pain and ngidit) is more 
marked in the umbilical region than over 

the nght rectus Mtillipk imrlit* 
may be found m the colon and at time 
m the duodenum the most common seat 
is the sigmoid Occasional!) the> nia 
become inflamed and produce sviuptof 
of partial obstruction i e pain diarr ea 
or constipation On palpation 
sense of resistance or a sausage shaprt 
mass may be felt m the left lower qua 
rant of the abdomen The dngnos= ^ 
this condition may be made by an ■< n' 
study of the colon 

Mesenteric Thrombon* or 
Embolism 

Mesenteric Thrombosis or 
ism IS characterized by acute 
pam distention of the abdomen and on 
by shock hematemesis and 
may resemble perforation of the 
acute pancreatitis perforation ® ® 
trie ulcer acute intestinal obstruction 
lead colic 

Tumors of the Botcel 
(Benign anil MaUgnanO 
(a) Bcmgn Tumors 
fest themselves by causing par j 

struction of the bowel either becau 
their presence within the lumen o 
gut or by compression from 
Diagnosis Benign tumor is 
diagnosed by a phy steal 
less the tumor is so Large tliat i ^ 
be palpable Benign tumors (5 

hydronephrosis hepatic tumors ^ 
and abscesses distended gallblad 
larged abdominal Ijnnph glands enu 
omental glands aneury sm ol ^ Lioos 
dominal aorta psoas abscess tuber 
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ibscess of the \crtebni o%tmn cjst 
ntestmal tumors 'wd teratomata also 
plenic enlargement enlarged kjdnev cjst 
the Jvjcljie} anl large Iner imj emse. 
oartial obstruction of that part of the 
OQwel with which it comes in contact 



Fij J— Carcinoma of transverse coton 


(6) Malignant Tumors Corfu ot ta 
of the colon is a fairl) frequent disease 
and gi\es, r se to s>inptoms of partial 
compression plus cad exn Occasionally 
set ere colicky pmn mi) precede the 
other synnptoms for some time Malig 
nancy of the intestine occurs most fre 
quently at the trans\erse colon de 
scending colon tlie signio d and tectum 
CAaracferisfic signs are abrfomtna/ 
cramps diarrhea bloody stool associ 
ated w ith or w ithout tenesmus and shreds 
m the stool In some instances constipa 
tion IS marked An x raj examination 
Hill asanle rei eal obstruct on 
Sarco} a usually affects the small in 
lestine and ong nates from beneath the 
mucosa Tlie mesenter c and the retro 
peritoneal glands may be the seat of such 
infection it is more frequently found 
in ch Idren and young adults (Fig 19 
P 591) 


I oOsfctn s cancer is a primary retro 
pentoneal lymphosarcoma It usually 
J es deep in the abdomen m a transverse 
position and ts fixed There is usually 
severe persistent and deep seated pain 
often referred to the back It generally 
affects children 

AfaUgnaiicy of the retropentoneal 
glands may be primary or secondary 
It may cause intestinal obstruction or 
ascites When the spinal nerves are 
affected there is severe abdominal pam 
resembling acute append citis chole 
cystitis perforated peptic ulcer acute 
pentonitis renal colic Dietl s crisis 
mesenteric embolism or thrombosis or 
lead colic The retroperitoneal glands 
may also be the seat of tuberculosis and 
of Hodgkm s disease Hypernephroma 
adrenal tumors ovarian malignancy tes 
ticular malignancy and other malig 
nancies may also invade these glands 

Intesiinal Obstruction (Ileus) 

( Acute ami Chronic) 

Acute Obstruction This may be 
caused by 1 Strangulation 2 Intus 
susceptton 3 Volvulus or torsion 

1 Straig lation occurs as a result of 
a loop of intestine being caught between 
abdom nal adhes ons adherent appendix 
mesenteric or omental slits and pedun 
curated" tumors or the howef may he 
forced through a hern al ring 

2 /nfKSiiiicc/>tio» IS an invagination 
of adjacent parts of the bowel where 
one portion of the gut is telescoped into 
another with s ibsequent constriction 
due to tumefaction resulting in obstruc 
tions Invagination of the bowel usually 
occurs at the ileocecal valve though it 
may occur in the ileum or colon alone 
or It may be confined to the large in 
testine and may be col corectal in wh ch 
11 stance the colon and rectum are m 
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volved In children intussusception of 
the appendix may occur, though this 
IS not frequent 

3 Volvulus or torsion is a twisting 
of the intestine and is most frequently 
met with at the sigmoid flexure of the 
colon A long and relaxed mesentery 
may predispose to this condition As 
a rule a loop of the intestine is twisted 
upon Its long axis and the portions at 
the end of the loop cross each other, 
thus causing strangulation, or one por 
tion of the bowel may be twisted about 
another 

Symptomatology and Diagnosis. 
Acute obstruction is ushered in with 
severe abdominal pain abdominal dis* 


tention absence of bowel movemer 
though feces in the rectum ma) ^ 
washed out with an enema, blood), s 
rous fluid, containing intestinal muco- 
and mucus may constitute a stw 
Vomiting, first the stomach conten^ 
then bile, and finally the contents of 
bowel (fecal or stercoraceous),au‘f^ 
lapse may follow Peristalsis cannot I 
heard beyond the seat of the obstructiu 
On percussion tympan> maybeelciK 
because of distention of the bowel abov 
the obstruction, beyond the obstruct r 
point dullness may be found due 
empty bowel Acute intestinal ob'trv 
tion should be differentiated from at'' 
generalized peritonitis 


Differential Table of Acute Generalized Pentomtis and Acute Intestinal 

Symptoms 

Acute Generalized Peritonitis 

Acute Intestinal Obstruct 

History 

There is a history of causal condi 
tions or dseases (ulcer appendi 
citia pelvic infection ) 

There is a history of P«''°{l7rtS 
obstruction or herri;a or lb*™ 
be postoperative adhes on' 

Temperature 

An early and considerable rise of 
temperature later \ariable or may 
be absent 

No early rise (6*"P* ‘ 
but later with advent of 
a subnormal temperature 

Pam 

Pam continuous and diffuse and in 
creased by movements 

Pain in >hc« *1'' 

ned often coScky in 

\ oniiiing 

Vomiting but not stercoraceous 

Vomiting becomes charac'eti> 

etcrrnrnrpoiis early 

Colhpse 

Collapse occurs late 

Earlier onset of collap-"* 

I eukocjtosis 

In septic cases leukocytosis with m 
crease in polynuclear cells 

There may be increase m numbcf 
leukocytes 

Mxiominal dislen 
tion 

Distention of the abdomen is usually 
general and marked 

I ess marked unless 
be situated in the lower 

\ isilile iieristalsis 

\ isilile per staltic waves absent 

Present and pronounced »b 
seat of obstruction 1 

course of wave may 1* 

Tenderness 

Tenderness decnled and general 

Tenderness localize*! 
slight 

1 ffuMon 

Signs of effus on appear 

l^s common due to secon lari' 

\u>ciillalf>r> signs 

Auscultation negative 

Loud gurgling an I 

nudil le over the abii . .urt * 

above the olistrurtion 

licyomi olistruetion ^ ^ 
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Chronic Obstruction: This ma> be 
•aused b> a slowly growing tumor, large 
Dfostate, fecal impaction because of the 
gradual collection of feces m the cecum 
)r sigmoid Stricture due to adhesions, 
rongenital strictures and paralj sis of the 
jowel ma> cause a slowing up of pen- 
italsis with the gradual decrease m size 
5f the lumen of the intestine, and sub- 
sequent obstruction 
Symptomatology and Diagnosis: 
Prior to the final obstruction the im- 
portant signs are distended abdomen 
with tjmpan), weak peristalsis, toKic 
symptoms such as indigestion, headaclie 
and \arious pains and aches throughout 
the body The stool may be nbbon- 
shaped or it may occur m scybalous 
masses and may contain mucus, blood 
and pus The sjmptoms will often de- 
pend upon the underljmg cause of the 
chronic obstruction Wien complete ob 
struction finally occurs the signs are 
similar to those of acute obstruction of 
the bowel 

Consiipalion 

Constipation maj occur as the result 
of improper food, because of insufficient 
residue, lack of fluids, bad habits such 
as restraining from stool, atony of the 
bowel, general iveakness, fecal impac- 
tion, megalocolon, Hirschsprung’s dis 
ease, dn erticulosis, tumor of the bowel, 
rectal disease, intestinal obstruction par- 
aljtic ileus and hjsteria constipation is 
only a sjmptom, its cause depends upon 
the under!) mg factors (See p 92) 

Symploms Referable to the Anus 
and Rectum 

Itching (pruritus am) Itching of 
the anus is a most distressing sjmptom, 
Jt maj be due to a h arietj of causes, and 
occasionally no cause is discoverable 
The commoner causes are 


(o) Irritation around the anus due to 
low grade local infection as seen in the 
presence of irritating vaginal or rectal 
discliargc, uncleanhness of the part, (6) 
skm rashes such as eczema, ring\\omi, 
herpes, neurodermatitis, nodular prungo 
erythema, (c) parasitic infection, t e, 
scabies, pediculosis, dermatophjtosis, 
pinworms, roundworms, (d) constitu- 
tional diseases such as diabetes, jaundice, 
neplintis, constipation, digestive dts 
orders, allergic manifestation, diarrhea, 
certain nervous affections, (e) local dis- 
ease of the part such as proctitis, ulcer 
of rectum, anal fissure, hemorrhoids, 
fistula, papillitis and crj-ptitis, foreign 
body lodged m a crypt, (/) menopause 
and postmenopausal age — the anal itch 
ing at that age is often an extension 
from the \-uhar or pubic itch due to en- 
docrine disturbance, atrophy of the parts 
or to the degenerative process of old 
3ge, (g) local injury or healing of 
wounds either surgical or accidental 
which are often accompanied by intense 
Itching 

Pam* Pam m the rectum ma> be 
constant or it may occur onl) during 
defecation or soon thereafter Constant 
pain m the rectum and perineum, which 
is usually aggravated b> defecation, may 
be caused by ischiorectal abscess, anal 
abscess, strangulated or inflammed hem- 
orrhoids, carcinoma of the rectum, pen- 
proctitis, prostatic abscess, seminal vesi- 
culitis, fecal impaction, acute salpingitis, 
tabes dorsalis causing rectal crisis, irn 
tation of the rectum and anus by diar- 
rhea, irntating foods, foreign bodies, fis- 
sures and rectal polyps or adenoma 

Pam during defecation is caused by 
fissure in ano, rectal ulcer, inflamed 
lianocchotds, anal abscess, fistula m ano, 
stenosis or stricture of the rectum, d) s- 
enterj, fecal impaction, foreign body 
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lodged at the anal ring, and any inflame 
niatorj condition of the rectum or its 
immediate vicinity 

Tenesmus This may be defined as a 
painful sensation of expulsive contrac- 
tion of a sphincter (bearing down) 
Rectal tenesmus maj be caused by ulcer 
of the rectum, hemorrhoids carcinoma 
of rectum rectal pol}ps or adenoma, 
periproctitis colitis diarrhea and foreign 
bodies in the rectum 

Bleeding from Rectum Bleeding 
from the rectum maj in color, 

quantitj and m its relation to the bowel 
content Bright red blood usually comes 
from the \icinity of the rectum dark 
blood usually comes from higher up in 
the bowel, very dark or tarry blood 
may come from the stomach or duo 
denum Small quantities of blood may 
come from hemorrhoids cancer, anal 
fissure or ulcer Larger quantities may 
come from ulcerative colitis ulceration 
of the bowel carcinoma of the colon 
and dysentery Large quantities of blood 
may come from a peptic ulcer, intestinal 
or gastric \arices hemophilia purpura, 
aplastic anemia nephntis Bantis syn 
drome and cirrhosis of the liver In 
children Meckel s dnerticulum is an oc 
casional cause for mclena 

Rectal Discharges Other Than 
Blood This may be due to some in 
flamniatory condition of the anus rectum 
or colon or to carcinonu abscess syplu 
lis relaxed rcxrtum or incompetent 
sphincter associated with colitis or other 
bow cl sur puration of spinal cord disease 

nura$cs of the RccUtm and Anus 

Proctitis This is an inflammation 
of the rectum assoaated with inflamma 
tion of the lower colon It may be of 
tw-o ti-pcs (1) n\7>crtropI»c m whidi 
there is th ckening of the anal folds with 


hypertrophy and occasionally with local 
edema of the anal ring, and (2) atroph-c 
which presents atrophy of the penaral 
tissue with multiple superficial fis'ut' 
Both types may be due to mtejtual 
toxemia, constipation or diarrhea Then 
IS usually intense itching a «en53^ 
of heat or of fullness and tenesn us * 
bowel movements are frequent, contaa^ 
mg small masses covered with mua 
pus or blood 

Hemorrhoids (piles) Tlicse ni-V 
be external or internal and occasions 


there is a combination of the 

External Hemorrhoids ThfcC ^ 
rounded or oblong varicosities o 
veins surrounding the anus tley 
occur singly or m number an ^ 
distended are of a bluish ^ 

When inflamed and strangulated 
the anal sphincter they 
pain which becomes aggrarated ) 

cation Healing takes place after ruF^ 

or surgical opening of the mas* ' 
permits the extravasation of 
clotted blood or by thrombosis 
induced by injection of Ji 

stances or spontaneous 
causes organization of the lieu 
resulting in tlie formation o 


“bs F 

Internal Hemorrhoids 
dilated varicosities or 
around the internal orifice ° ^ j,.* 

They may cause bleeding he 
when inflamed vsill cause pam 
ecation \Vhen they become 
they may protrude through 
am and may become ^ -a’P'® 

tenial hemorrhoids are not 
ble though usually they niav ^ (>< 

the examining finger just 
anus and may occasionally be 
out through the anus with t ^ 
Proctoscopic examination will r 
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wollen bluish red folds and the bleed 
ng points m case of hemorrhage In 
in> case of bleeding from the rectum 
regardless of the patient s age a thor 
ough rectal and sigmoidoscopic cxamina 
tion should be done so as to exclude 
carcinoma The combined internal and 
external hemorrhoids often ha\e the 
features of both 

Fissure in Ano This is usually 
single though the) nia) be nitihiple Each 
occurs as a small crack at the anterior 
or posterior commissure in a fold of the 
anus Occasionally it appears as a small 
ulcerated area in the mucosa of the 
' canal It causes intense burning and 
lancinating pain aggravated b> defeca 
tioii following defecation there is 
throbbing and spasm Care must be 
taken during examination as the pain 
» is too intense for instrumental or even 
for finger examination Such examina 
« tion should be delajed until after the 
acute pam has subsided 

Ulcers of the Rectum may be sim 
pie tuberculous sjphihtic malgnant 
‘ typlio dal or djsentenc Irrespective of 
its etiology a rectal ulcer usually causes 
tenesmus spasm of the sphincter muscle 
with diarrhea and much pain The diar 
rhea is most pronounced on arising and 
may contain mucus pus or blood Pam 
whether on defecation or on motion de 
pends upon the s te of the ulcer and its 
cause The closer the ulcer is to the 
anus the more severe is the pain 
Digit'll examination proctoscopy biopsy 
stool and blood examination may aid 
m the diagnosis of the underly mg cause 
of an obscure rectal ulcer 

Fistula in Ano This may result 
from a previous suppuration or from 
local disease at times it is associated 
With pulmonary tuberculosis The open 
ing may be internal or external or it 


may have several openings It usually 
causes itching and irritation and some 
moisture around the anus Periodically 
it may cause pam during defecation 
This occurs only when the fistula has 
closed and has become distended with 
pus The discharge of the accumulated 
pus affords relief from pam Procto 
scopic examination may reveal the site 
of the internal opening and probing may 
reveal its direction 

Rectal Polypi or Adenomata 
These are usually pedunculated growths 
soft and dark m color The symptoms 
are those of a mass m the Jouer bowel 
such as constant desire to defecate 
marked fullness or a sense of weight m 
the lower abdomen pam m the penneum 
lower back and down the tliighs and 
frequent bowel movements of small 
watery stool accompanied by loud flatu 
lency and frequent micturition \Mien 
the polypi begin to degenerate large 
dark offensive material is involuntarily 
discharged from the rectum at varying 
intervals Finger palpation and procto 
scopic examination will usually reveal 
the mass 

Carcinoma of the Rectum Car 
cinoma of the rectum is not confihed 
to old people alone Occasionally it may 
occur in persons in the late teens or in 
early adulthood Rectal bleeding often 
without pam when no local cause is 
discoverable should be thoroughly m 
vestigated The rectum should be ex 
ammed by finger proctoscope or sig 
moidoscope If no cause for bleeding 
can be found by these methods the colon 
or the entire gastrointestinal tract should 
be studied by x rays Other studies 
sudi as the various blood tests may in 
obscure cases aid m the diagnosis of 
melena Carcinoma of the rectum is of 
tvvo ^"pes one an t Icerative type that 
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develops earl> into large sloughing or 
fungatmg lesions This t>pe causes early 
bleeding from the bowel, diarrhea, and 
often pus or muois mixed with blood 
and feces Digital examination will re- 
veal an irregular friable mass Proctos- 
copj will identify the mass and a biopsy 
will reveal its structure The other tyTie 
is the sclerotic or scirrhous type which 



causes narrowing or deformity of the 
rectum or lower bowel This is usually 
accompanied by increasing constipation 
or* constipation alternating with diar- 
rhea Pun IS a late symptom, it is 
almost always preceded by bleeding A 
feeling of fullness or discomfort in the 
anal region altered bowel habits and oc- 
casional bleeding should arouse suspicion 
of carcinoma and should be thoroughly 
investigated In late cases there may be 
enhi^ement of the regional lymph nodes 
with metastasis to the liver and other 
organs 

Epithelioma of the Anus This 
mav simulate fissure or ulcer Digital 
examination may detect deep seated hard 
indurations, when in doubt a btopsv 
should be done 


Sarcoma of the Rectum This is 
rare It may cause bloody diarrhea ar 
tenesmus and grave constitutional syrp- 
toms such as rapid loss of weight aneirn 
and weakness Examination of the rec 
turn may reveal a solitary tumor 
fectmg a lymph node or a pol)'p« 


Syphilis of the Rectum This mar 
present primary, secondary or tfftia 
lesions The primary lesion is a chanert 
it may be found at the anal mg « 
somewhat indurated and has a 
base Bilateral inguinal buboes 
early Secondary lesions appear^ 
as mucous patches or as ^ 
in the perianal skin The ^ j 
are soft papules of whitish . 
are elevated, they ulcerate and w 
tendency to spread TcrUan 
manifest themselves as gumma . 
may be large or small “ „ri 

pie They may disappear \ulh tr» 

or they may break down an 
These lesions are rather rare 
resemble ulcerative carcinoma 
syphilis IS suspected, a Wasse 
other serologic test should be 
primary lesions the ulcer 
should be examined for spinlla 

Tuberculosis "tuberculous u^ 
the rectum may result from > ' ^ 
lion of tuberculous nodules or 
be secondary to and m associa lO 
-i tuberculous fistula These e^^ 
occur in the penanal skin 
show s a ragged margin and a g jj 
gish base discharging a 
IS usually situated about ^ ^ . fK 
opening of a tuberculous n«tii 
condition is often oxtremely^'^^^j^^jt 
has a tendency to spread Tu 
rectal ulcers are found cine ^ ^ 

those suffering from active pu 
intestinal or pelvic tuberculosis 



The Intestines 


675 


Strictures of the Rectum These 
may be traumatic or inflammatory 
Traumatic strictures may occur follow 
ing rectal operations rectal injury from 
an) external cause or from healing 
ulcers abscesses and uounds Inflam 
mator) strictures follow infections m and 
about the rectum and anus or in the 
colon Diseases such as l>mphogranu 
loma inguinale amebic and bacillary 
djsenter) ulcentnc colitis sprue the 
application of irritating or corrosne sub 
stances and \“inous t) pes of ulcerations 
uith fibrous infiltration may cause \ar) 
mg degrees ol constriction A sense ol 
constriction in the rectum is sometimes 
complained of bj highl) neurotic mdi 
viduals suflfenng from a spastic colon 
enlarged prostate or peroneal irritation 
m the absence of an) constnction 
Prolapse of the Rectum This may 
be partial or complete it ma) be con 
genital or acquired Straining at stool 


may cause the lower bone! to protrude 
through the sphincter 

Dilated Sphincter This may be 
due to destruction of the sphincter by 
operation injury ulceration or neo 
plasm Incompetenc) of the sphincter 
IS also noted m seicre diarrheas in 
gra\e diseases associated with mental 
depression and with coma It is found 
m convulsions uremia t)pho]d states 
and in cerebral injury Loss of sph ncter 
control IS found m certain diseases and 
tumors of the spinal cord m fright and 
other emotional states Atony of the 
sphincter is often found in tabes dorsalis 
and other t)pes of cerebrospinal syphilis 
also in certain tjpes of spinal cord tu 
mors or other destructive or compressu e 
lesions Lack of sphincter control is 
found m infants idiots cretins and m 
some of the insane 

Intestinal Parasites See pp 1068 
to 1084 
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The Urogenital System 
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CHAPTER XXIV 

Examination and Diseases of the Urogenital System 

The Kidneys 


Physical Exammalion of the Ki()ne>8 
The Normal Kidney Inspection of 
the surface of the bodj as an aid in the 
diagnosis of hidne} conditions is not very 
valuable, because a kidney is seldom so 
large that its bulging can be noted by 
inspecting the kidne} regions, however 
m cases of sarcoma in joung children 
or lijdro and pvonephrosts or hjper- 
nephroma m a thin adult, a sw elhng ma> 
be seen in the region of the affected kid 
ne> both antenorlj and posteriori) 

To palpate the kidney properl), the 
patient should he supine shoulders and 
knees slightly elevated the examiner 
slipping one hand under the back so 
that the index finger rests upon the 
lower rib and the adjoining two fingers 
support the soft tissue, the other tend 
being laid fiat upon the abdomen resting 
below the costal margin The patient 
should be instructed to breathe deeply 
while the examiner attempts to approxi 
mate both of his palpating hands If the 
kidney is in a low position a soft 
rounded nmss may be palpated The 
normal kidney is seldom palpable except 
during forced inspiration in patients who 
have extremel) thin and fiacad belly 
Walls When the kidne) is being pressed 
upon the patient usually compfains of 
tenderness pain or of a ' sickening feel 
mg or of a desire to micturate 
Outlining a normal kidney per 
cusston IS not always satisfactory If 
any degree of accurac) is to be obtained 
percussion should be done in the flanks 
beginning at the tenth nb posteriorly. 


and should be carried downward below 
the nb margin The absence of a kidney 
m that region will reieal a vmfHcd tym 
faniUc sound AusculiaUan of (lie kidney 
IS valueless except for the detection of an 
aneur) sm of the renal or adrenal arteries 
Pyelography Sec p 685 
The Enlarged Kidney Enlarge 
nient of Ihe kjdne)S may be caused by 
malignant tumors (sarcoma and car 
emoma), perineplmtic abscess, large 
multiple C)st, pyonephrosis hvdrone 
plwosis renal echinococcus c)St it) per 
nephroma and renal tuberculosis 
A mass m the right or left upper ab 
domen often requires a differential diag 
nosis between a large kidney and other 
conditions that may simulate it, t e 
cyst, hepatic tumor, impacted colon large 
spleen ovarian cyst, suprarenal tumor, 
neoplasm of large intestine omentum 
mesentery or pancreas 
Inspection A fullness of the affected 
side may be noted in thm individuals 
particular!) m the lorn A varicocele on 
the affected side is often present 

Palpation The rounded poles and 
the bean shaped outlines of the kidne) 
IS usually palpable m thin individuals. 
It does not descend to any great extent 
during inspiration its excursion being 
chief!) downwards or inwards and it 
may readily be pushed back into the loin 
Percussion ^ntenorfy The large 
intestine usually lies m front of the 
kidney therefore a tympanitic note is 
eliated on superficial percussion over 
the mass Posteriorly Because of the 
(679) 
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.X'roximity of the kidnc) to the spinal instances there may be involvement of 
column, dullness is elicited from the both kidneys 
latenl aspect of the mass to the spinal Hydronephrosis 

veilebrae, presenting no area of reso- A hydronephro^^is may be dngnosed 
nance betii een the spine and the mass as by feeling a large soft fluctuating mass 
‘is found m splenic enlargement When m the kidney region This mass may 
a physical examination of a suspected suddent> disappear only to recur the 
mass fails to diagnose it definitely as an following day, or possibly several days 



Fig 1 — Cysne kidney 


enlarged kidne>, a pyelographic s(iid\ later The disappearance of the mass 
should be made Pam in the lumbar when associated with polyuria indicates 
region is a prominent symptom m many that the retained urine has passed 
of the kidnej diseases and it should be ihroi^h the ureter into the bladder A 
differentiated from intercostal neuralgia more accurate diagnosis may be made 
and lumbago (myalgia) The preceding by ureteral catheterization and pj elog 
table after Behan sets forth the iinpor raphy 
tant differential points Pyonephrosis 

A large, soft, tender, moderately 
Umlaleral Diseases of the Kulncy Bactuabng mass, having the outline of a 
The follosnng diseases usually affect kidney, may be palpable in the kidney 
only one kidney, though m some rare region and is associated with symptoms 
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of sepsis (chills, fever, sweats, and ir- 
regular temperature) Tenderness and 
rigidity of the muscles of the back aid 
m the diagnosis of this condition The 
diagnosis maj be confirmed by cystos- 
copy and ureteral catheterization, pyelog 
raphy and unnaljsis (the urine con- 
tains pus) 


may be the seat of numerous cjsts \ar) 
ing both m size and number The af 
fected kidney is usually enlarged and 
may be felt as a large, rounded, some- 
wlnt fluctuating, movable mass Deep 
pressure over the mass may eliat char 
actenstic kidney sensitiveness which is 
transmitted along the ureter Po!}C)Stic 



F'E 2 — Hj-pemephroma 


Cysts 

These may be single or multiple and 
one or both kidnejs maj be affected 
If sufficient uninvolved kidney structure 


remains to carry on their function r 
pathologic urinary symptoms will t 
manifested 

A single cyst m the kidney may ! 
small or large often attaining to a 
enormous size so that it occupies near 
half of the abdominal cavity 

C\sls of the Kidney fpob 
cystic kidney)- One or both ladnq 


lease of the kidneys is often cong 
d may not be discovered ui« j 
rd or fourth decade 'When 
i kidney structure is destro) 
iplaced by cysts, symptoms ^ 
sufficiency occur, » ^ , hema u 


Perinephrilic Abscess ^ 

This IS often differentiate 
large kidney because m the i 

dition an induration or sH 

palpable in the ihac region, " 
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Differential Diagnosis of Tumors of the Kidney 


Symptoms 

Po!) cystic Kidney 

Sarcoma 

Ilyiiemephroma 

Pam 

Dull aching generally in 
the lumbar region 

Dull aching or may be en 
tirely painless 

Generally dull aching 
m the back Spas 
modic colicky pains 
may also occur They 
are due to the passage 
either of blood clots 
or of tumor tissue 
through the ureter 

.Urine 

1 May sho» no changes until 
late in the disease Dlood 
may be present 

Turbid 

Blood may be present 

Blood 1 $ nearly always 
present This is most 
marked when the 
growth has invaded 
the renal pelvis 

i Renal cohe 

Not as common as it is m 
other varieties of kidney 
tumor formation 

Generally absent 

Present time of onset 
vanes 

1 Tumor ' 

1 

1 

Large irregular mass m 
kidney region On palpa 
twn a certain amount of 
resiliency is present h, 
often bilateral 

Large regular outline to 
growth 

Present generally very 
large Often the kid 
ney can be felt on the 
low er pole of the mass 

Age 


Generally young people 

l|Lk k 

Cachexia 

Nonedunngthe early stage 
marked in the (ate stages 

Trescni 

Very common 

Fever 

Generally absent W'ben 
present it indicates the 
beginning of suppuration | 

No fever 

May be present 


enlarged kidney can be felt anteriorlj 
X ray examination with pyelography. 
unnalysis and cystoscopy usually aid in 
diagnosing and differentiating these 
renal conditions 

//ypcrnepAromn 

This usually occurs singly though it 
may produce metastasis to the other 
kidney, the lungs, spleen or any other 
viscus The diagnosis rests upon the 
finding of a large mass intimately con 
nected with the kidney, the presence of 
metastasis to other organs, hematuna 
cachexia, and the results of x ray studies 
Hypernephroma may originate in the 
kidn^ or the suprarenal capsule 


Amyloid Kidney 

The kidney is enlarged, firm and 
smooth Amyloid kidney is usually as- 
sociated with amyloid disease of the 
liver and spleen When the intestines 
are involved diarrhea is quite common 
Amyloid disease of the kidney may be 
found in patients who are suffering from 
long standing bone suppuration, e p, tu 
berculosis of the spine hip, etc , or from 
syphilis 

Physical Examination Inspec- 
tion* The patient is pale almost wai^ 
in color 

PaJpation The skin is edematous, 
the kidnej, liver and spleen are enlarged 
and not tender to pressure 
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Urine This contains albumin hy 
aline and waxy casts and krdacein will 
be found in the various tissues 

Tuberculosis 

The physical examination in chron c 
cases will reveal the following 

Physical Examination Inspection 
The patient is emaciated and may or 
may not present a tuberculous focus m 
the lungs 

Palpation The kidney r^ion is 
tender to the touch A moderate d^ree 


tion IS noted over the affected area snd 
there is an increase in the gro tli d 
liair m both the pubic and ax lar) 
regions 

Palpation A mass rather soft m 

tender which moves with resp rat on s 

felt in the kidney region Henaturvi^ 
a constant sjmptom and cachexia 
on early 

Sarcoma 

This usual!) occurs in the joung 
Physical Examination 
tion A mass may be noted m the renal 



r g ^Mult pte renal calcul in both k dncys The right lo er parathyro d 
was defin tcly hyperplast c. 


of rigid ty IS felt in the lumbar muscles 
The urine contains albumin pis and 
occas onally bloo 1 a pyelographic study 
confirm the d agnos s as will the 
find ng of tubercle bacilli m the unne 


Corcinoma 

This usually occurs m elderly people 
It ^y be primar) or secondan 
Physical Examination Inspec 
ion The patient is anemic pgmenta 


r^ion and an overgrowth of hair m 
pubis and axilla 

Palpatwn A large s"""*'’; ^ 
rap dly growing mass can be 
ter or to the colon Kcry I T cfsa 
IS present but hei ati na is a near/ 
stant sjTnptom 

Floating Kidney 
Th 5 IS usually found m 
subjects or in those who have un ^ » 
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a severe strain It is more common in 
women 

Physical Examination Palpation: 
The palpating hand can recognize the 
kidne) b\ its shape, its notch and by 
the fact tliat it can be readil> moved up- 
w'ard to its normal position Coughit^ 
or straining in the standing posture will 
again dislodge the kidne> 

Percussion' On perciisaing o\er the 
kidnej region postenorlj a mufRed 1)70- 
panitic note will be elicited when the 
kidnej lias left its normal position 
The kidnej ma\ be sliglulj displaced 
clow nward bj some mtrathoracic condi 
hon , I c pleural effusions or other con 
(ijtions that will forcibh displace the 
diaphragm downward Wlien the fat in 
which a kidnej is imbedded is absorbed, 
thus diminishing its proper support, it 
maj become displaced and mo\abIe or 
floating The right kidney ts more apt 
to become floating than the left kidney, 

. because of the heavy organ (the liver), 
overljing it 

Renal Calculus (stone in the kad 
ne%) Renal calculi maj be unilateral 
or bilateral The stones may be single 
or multiple Thej may be located in 
the pehes of the kidneys, m the calices 
or m other parts of the kidney Calculus 
’ IS not readilj diagnosed by physical 
signs Renal colic, the pam radiating 
downwards tmvards the urethra or to 
the inner surface of the tliigh, and Iiema 
tuna are characteristic sjmptoms, x ray 
examination and pjelographj are the 
best diagnostic means 

Pyelography A pjelographic study 
IS indicated m cases where m addition 
to nephrolithiasis other pathologic con 
ditions are suspected Thus, the exact 
Situation of a hard or a suspected soft 
, stone in the ureter, pelvis or calices may 
be re\ ealed Conditions of hj dronephro 


SIS, pyonephrosis papillomata or other 
growths imoUmg the pelt is and calices, 
congenital and acquired abnormalities ot 
the pehis ind ureters may all disclose 
thcniseh es as the result of this study 
Pjelographj maj be performed by h\o 
metliods (o) ItUratenoiis pyelography 
ulierean opaque solution is injected in 



Fig 3a — PyeJographic study Normal pelvis 


travenouslj (anj %em m the cubital 
fossa) and an x riy picture is made of 
the kidney regions at rarious intervals, 
and (i) retrograde pyelography where 
an opaque solution is injected directly 
into one kidnej through a catheter passed 
up the urethra and ureter as high as the 
pelvis of the kidney 

(For urinalysis, see p 967, blood 
chemistry, p 1007, and kidney function 
tests, p 1038 For discussion of the 
Adrenal Glands, see Endoennes, p 
792) 

44 
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Differential Dia^osis of Intestinal Renal, Gallstone and Uterine Colic 


Symptoms j Intestinal Col c 1 

Renal Colic 

Gallstone Col c 

liter ne Cok 

Fain 

Generally paro'cys 
mat relieved at the 
time peristalsis 
prtxluces an on 
ward movement of 
gas etc At the 
time this occurs 
there is pronounced 
gurgling 

Fain paroxysmal is 
found in back and 
IS brought on by 
moving walking 
etc 

Pa ms paroxysmal 
generally follows 
an indiscretion of 
<1 etandis present 
in the upper ab 
domen 

Fain in the kvff 
abdomen b 
oxysmal aid * 
generall) as k": 
atedwvthan?^ 
d schargeofhlw^ 

frequentatnmea 

menstrual periw- 

Radia 

To upper or lower 
abdomen seldom 
m 

: To lower abdomen 
and often to the 
testicle or to the 
end of the penis on 
the affected side 

To the back and 
under the right 
shoulder on the 
right s de and up 
to the clav cle 

To Ih ghs. 
aspect and of « 
to the back 

Urine j 

No change except 
that mdtean is fre 
quently found 

Often a suppression 
for some little lime 
and then blood is 
present 

Frequently bile 
saltsandacidsare 
present 

\o change 

Vom ting 

Generally present 
Vomitus constscsof 
food often undi 
gested and fer 
menting Die may 
be present 

Generally present 
consists of the foot! 
most recently in 
gested Dile may 
be present 

Generally present : 
\ omitus IS re 
markably free 
from bile 

Sotneiwes 
though 
quent as i* 
other coles 

Tender 

ness 

Direct and ind rect 
as described under 
intestinal col c 

Generally over the 
kidney lesion and 
frequently the en 
larged kidney can 
be palpated 

Generally over the 
gallbladder which 
often on palration 
IS found to be en 
larged 

NotmiicliP'*"' 

Referred 
pain area 

That of intestines 

That of kidney and : 
ureter 

That of the gall 
bladderandducts 

TSUofll'"""*' 

^stJdy’' 

Spastic bowel 

Pyelogram may d s 
dose stone 

Stones may be seen 
inthegallbladder 

Nox rayfi"'’"’® 


Bilateral Diseases of the Kulncys 
Nephritis is an inflammatory condi 
tion in which both kidnejs are similarly 
and simultaneously affected The neph 
ridites are classified (1) According to 
their course as acute and chrome (2) 
according to their morbid changes as 
diffuse interstitial or glomerular and 
parenchymatous or tubular (3) accord 
mg to their clinical manifestations as 
nephritis without edema and with nitro 
gen retention and ncphntis with edema 
and with salt retention Arteriosclerotic 
kidney nephrosis and congested ladney 


may be considered under 

headings ^.rrreadl' 

Disease of the kidnejs is mo 
recognized by chemical tests of ^ ® 
and urinalysis than by physical e. 
tion alone For Urinalysis see 
967 and Blood Chemistry s^e 
1007 

Acute ^ephntti 

Acute nephritis is defined as an 
inflammation of the kidneys 
be (o) diffuse, affecting the * ^j,cb 
ney structure , (&) (i) 

the glomeruli are chiefly affected a 
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iubiilar, m \vhich the tubules bear the 
greatest brunt of the affection 
Etiology: The causatue factors are 
bacteria or their toxins, » c, scarlet 
fever, diphtheria, septicemia and other 
acute infections , and toxic substances, 
e g , mercur) , arsenic, alcohof and other 
irritating toxins Exposure to cold and 
net and malnutrition cause lower bodily 
resistance, thus increasing the liabtht} 
to kidney infection 

Symptomatology The s)inptoms 
depend largely upon the seventy of the 
infection and the kind and amount of 
kidnej structure mtolved 

(fl) Acute Diffuse Nephritis 
(hemorrhagic Bright's disease) This 
IS charactenzed b> an acute onset, mod- 
‘ eratelj high temperature, marked edema 
I and anasarca, rapid pulse, hypertension, 

» delirium and vomiting The urine is 
scanty and high colored contains lai^e 
amounts of albumin and blood hvaline, 
granular and bloody casts Blood cliem- 
istrj shows marked retention of urea ni 
trogen nonprotem nitrogen and crea 
tinm and also some silt retention etc 
(6) Acute Glomerular Nephritis 
(focal glomerulonephritis) The on 
set IS moderately acute , edema onl) 
moderate, pulse rapid, hypertension 
marked urine moderate m quantity, 
containing albumin, blood and bloodj 
h>aline and granular casts Blood cbem 
istrj shows marked retention of urea 
nitrogen nonprotem nitrogen and ere 
atimn and also some salt retention etc 
(c) Acute Tubular Nephritis This 
IS characterized by an acute onset with 
marked anasarca, scanty urine large 
quantity of albumin, many hyaline and 
granular casts Blood chemistry shows 
moderate retention of nitrogenous 
products m the blood and great salt 
retention 


C/ironi’c Nephritis 
(Ctironic Bright’* Disease) 

The nomenclature of nephritis has 
undei^one many changes since disease 
o! the kidneys was first described bj 
Ricliard Bright m 1827 Thus we had 

(1) The large pale kidney, the con 
tracted pale kidney, and the contracted 
dark kidnej 

(2) Glomerular nephritis, tubuhr ne 
phntis and nephrosclerosis 

(3) Parench}mitous interstitial and 
visailar nephritis 

(4) Nephritis with edema albumi 
nurji, and low tension, and nephritis 
without edema but with nitrogen reten 
tion and hypertension 

(5) Hemorrhagic, degenerative and 
arteriosclerotic Bright’s disease It mat- 
ters little which of the classifications is 
adopted, It IS, however, important that 
the chosen classification should repre- 
sent a definite type of kidney disease 

Chronic nephritis like the acute variety 
may affect alike the entire kidney struc 
ture, or the glomerular or the tubular 
elements may be the principal seat of 
affectioo The sjinptoms and course of 
the disease depend largely upon the kind 
and amount of tissue involved It should 
be borne m mind that a sharp line of 
demarcation between the tubular and 
glomerular structures is not always ob 
served by* the pathological process, 
therefore, in acute and chronic nephritis 
one variety may eventually merge into 
the other, thus causing a diffuse ne 
phntis It IS important to diagnose the 
vanety of nephntts, chiefly because of 
prognosis and treatment 

Chronic Parenchymatous Ne- 
phritis (nephroses — chrome tubular or 
desquamative nephntis — large white kid 
ney chronic nephntis with edema and 
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Chronic Interstitial Nephritis 
“ lieniorrlngic nephritis chrome glotner 
ilarneplintis contracted kidncj chrome 
lephntis Mithout edema an I with hj 
lertension and nitrogen retention in the 
Mood) In this subtariety of chronic 
aephnlis the glomenihr elements of 
he kidney structure are principally m 
volved 

Etiology It may be superimposed 
upon or it may follow clironic parcnchy 
matous (tubular) nephritis Alcohol 
lead syphilis irritating toxins and bac 
tenal imasion are among the etiologic 
factors 

Symptomatology and Diagnosis 
The common syanptoms are digestive 
disturbances headache weakness dis 
turbance of eyesight with retinal hemor 
rhages The skin is usually dry and only 
slight edema of the ankles may be pres 
ent Ting) ng in the fingers with blanch 
ing and other vasomotor disturbances 
are often found Hypertension is marked 
The unne may contain blood it is of 
low fixed specific gravitv and the night 
output may equal that of the day out 
put Albumin is usually scant (reported 
as a trace) Tube casts are few of the 
narrow hyaline tvpe sometimes granu 
lar and bloody casts are found The 
blood shows great retention of urea 
unc acid nonprotem nitrogen and crea 
tinin Uremia is a frequent complication 
Kidney function tests show poor con 
centration The urea clearance is low 
Arteriosclerotic and Senile Kid 
ney^ (nephrosclerosis vascular nephn 
tis) Essentially the arteriosclerotic 
kidney the senile ki Iney and chronic 
mterstilnl nephritis of other w nters pre 
sent similar manifestat ons excepting 
that the arteriosclerotic and senile kid 
ney cond tions are usually found m per 
sons who have primarily developed 


arteriosclerosis or become senile The 
kidneys like most of the organs in the 
body have participated in the sclerotic 
change therefore hy pertension polyuria 
etc are found while primary chronic 
glomerular or interstitial nephritis is 
(he tmtiaf disease which produces sefe 
rotic changes even m tlie young 

Symptomatology and Diagnosis 
Usually tins condition attacks persons 
over 50 years of age it is characterized 
by progressive weakaicss and inability 
to withstand pliy sical or mental strain 
nie skin IS dry often covered by scales 
or eczematous eruptions Tinnitus ver 
tigo polyuria nocturia hypertension 
sclerotic corneal vessels liability to 
cerebral hemorrhage dyspnea and myo 
cardial clianges occur frequently The 
urine is large in quantity of low specific 
gravity, contains little albumin and few 
small narrow hyaline casts 

Blood The blood presents a picture 
of secondary anemia and the blood 
chemistry reveals nitrogen retention 
c ff increased amounts of urea non 
protein nitrogen and creatinin 

Uremic Comn 

This condition occurs as a result of 
disturbed kidney metabolism and is 
found in the presence of nephritis as 
a result of insufficient elimination from 
the blood of certain toxic substances 
normally excreted by tlie kidneys 

Inspection The patient is stupor 
ous and respiration stertorous No 
change m pupillary reaction is notice- 
able Convulsions twitchmgs and coma 
are common 

Palpation The skin is dry the pulse 
hard and rapid and the blood pressure 
IS elevated There is generally a nrjn 
ous odor on the breath this however 
should not be confused with the unn 
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DifTerential Diagnosis of Coma m Uremia Cerebral Hemorrhage 
and Alcoholic Narcosis 


Cerebral Hemorkhagb 
Pupils unequal or dilated 


Uremia 

Pupils generally dilated, 
albuminuric retinitis 
Sharp hissing stertor 

Urinous odor 
No paralysis 

May or may not be aroused 
Pulse at first strong later 
weak and rapid tension 
hard arteriosclerosis 
Coma gradual or sudden 
Preceded by general con 
vulsions headache etc. 

Urine albuminous 
Edema and pallor heart 
hypertrophied 


Stertorous puffy breathing 
and flapping cheek. 

No odor 

Paralysis hemiplegia 
Unconsciousness absolute 
Pulse slow and strong or 
irregular arteries often ath 
cromatous 

Coma sudden and deep 
Convulsions late may be 
unilateral 

Unne generally negative 
Heart may show hyper 
trophy 


Alcoholic Narcosis 
Pupils contracted Of 
dilated eyes in;ectei 
No stertorous breatlung 

Odor of alcohol 
No paralysis usually 
hfay be aroused 
Pulse frequent and UcU 


Coma gradual 
No convulsions 

Urine generally negatit 

Red face and nose, 
often weak myocardiuc. 


ous odor about a patient suffering from 
incontinence The urine is scanty and 
contains albumin and many casts, at 
times there is complete retention of 
unne the blood shows retention of 
nitrogen urea and creatinm 
Chronic Uremia This is character 
ized by headache, dizziness anorexia 
vomiting feeble heart action, visual dis 
turbance scant} urine and retention of 
nitrogenous products m the blood 


Congestive Kidney 
Passive congestion of the kidiievs oc 
curs as the result of myocarvlitis durini 
the stage of decompensation 
Symptomatology and Diagnoa.s 
The patient is cyanotic djspnea v 
marled the heart is dilated and shoivi 
other eiidence of decompensation Thi 
longs arc edematous anasarca is wet 
narked mth the greatest amount ol 
e,™ m the dependent parts of th< 
The tirine ,s scant, dark and ol 

hgh specific grainy containing much 
^homme d aline caste 

The blood chcinistr, shons hjTxipri^ 


teinemia and aery little retention of" 
trogenoiis products This cond tw'' 
relieved wlien cardiac compensalion 
restored 

Pyelonephritis and Other 
of the Kidneyt 
pyelonephritis This 
the invasion of the kidnev b} 
organisms through various routes- 
infections ma) occur retrograde 

lower unmry tract or genitalia by ^ 

extension from other organs bv " 
the blood stream and through ^ 
phatics The infection niav be af'’ 
chronic, bilateral or unilateral 

The s>mptoms depend upon th^ 
of infection and the extent of [jf 

age These are usually chill* jrr ^ 
type of septic tempenture n 

nialnse The urine may contain a 
and pus in vary ing amounts and 
may he found on culture The « 
acid in colon bacillus infection an 
line in Proteus Vulganis 
the chronic type the symptoms o 
tion are milder than m the acu 
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but there is e% idence of a greater degree 
of kidne> destruction This may gi\e 
s gns of se\ere glomerular parench)tna 
tous or diffuse nephritis plus p\ uria and 
bacilluria and it mi) tenmnate m 
uremia 

Pyelitis This is an infection of the 
peUis of the kidney It ma) occur is in 
ascending infection or be caused b> ob 
struction to the outflow of urine from 
the k driC) This is seen fairl) often m 
bab) girls ind in pregnant women it 
maj result from a twisted ureter or from 
obstruction b> stone tumor or other con 
ditions that interfere w ith free dramige. 
The sjrnptoms are fe\er chills bum ng 
and frequency of urination p)urn and 
tenderness on palpation over the affected 
flank Urethral catheterization and p) 
elograph) will detemune the sue of m 
fection and urine culture the t)p€ of 
infection 

Toxemic Kidney (Toxic Nephrons) 
Degenerative rather than inflammatory 
lesions m the kidney may be caused b) 
certain endogenous and exogenous sub 
stances whch affect chief!) the con\o 
luted tubules caus ng various degrees of 
parenchymatous degeneration 
The endogenous causes of the so called 
febrile albuminuria are acute specific 
fevers such as pneumonia tjphoid fever 
smallpox diphtheria etc Totis II t s 
scarlet fever toxemia of pregnanc) jaun 
d ce diabetes mellitus and other tox c 
substances in the blood may cause toxic 
nephrosis but are I kely eventually to 
cause a true nephritis 

The exogenous causes are aanous me 
tall c poisons such as mercury bismuth I 
arsen c phosphorus etc and non 
metallic substances such as canthandes 
and other renal irritants The ur nary 
findings are album nuna t ihe casts leu 


kocytes and rarelj a few eiythrocytes 
The blood show s no evidence of nitrogen 
retention 

Symptoms There may be various 
degrees of edema some headache occa 
sionall) dimness of vision The e)e 
grounds ma) occasional!) show some 
edema of tl e discs or partial detachment 
of the retina the v essels appear normal 
hemorrhages are rare 

Ltpoid Nephrosis 

This is a degenerative process as 
pointed out b) Epstein affecting the 
epithelium of the convoluted tubules 
It is quest enable if nephrosis is a true 
renal mflam nator) disease The mam 
festations are those of disturbed en 
doenne and cholesterol metabolism af 
fectmg the renal tubules 

Symptomatology and Diagnosis 
The most characteristic symptoms of this 
condition are well marked edema or 
anasarca low blood pressure moderate 
and progressive anemia and low basal 
metabol sm The urine contains a large 
amount of albumin many casts but no 
erythrocytes 

Blood Chemistry will si ow great 
salt retention normal urea nonprotem 
nitri^n and creatin n decrease in the 
total blood protein with an increase of 
globulin and a great increase in the 
cholesterol Tlie retinal vessels are 
normal Nephrosis may at times merge 
into nephntis 

Whether 1 poid or Epstein s nephrosis 
IS a renai d sease entitj or onlj a local 
manifestat on of a general s)steni c d s 
turbance IS a mooted question It would 
appear that the edema 1 as little relation 
to the kidne) s but that it depends on an 
altered state of cap Ilary permeability the 
cause of uh ch is unknown It ma) be 
toxic or nutritional Kaufmann and Ma 



692 


Medical Diagnosis 


son believe that nephrosis as applied to 
the kidneys is an earlj manifestation of 
a general systemic cellular degenerative 
process of unknown origin The lowered 
basal metabolism must be classified as 
a secondary hypothj roidism The thy- 
roids of these patients can manufacture 
thyroxin at a normal rate, but, due to 
the lack of tissue call, the thyroxin con 
tent of the tissues falls below normal 
This results in altered cellular nutrition 
The true nephrotic kidney prepresses 


into the secondary contracted t 3 'pe as a 
result of an organizing process of the de 
generated cells, and not as a prinury 
inflammatory entity The patholorc 
findings, in the different types WO 
cording to the stage in the d!«ease at 
which death occurs 

Nephrosis if it persists will graduall' 
develop into nephritis, the so-called re 
phritic stage of nephrosis Occasiora j 
nephritis may develop signs of nephro's' 
the so called nephrotic stage of nep ncs 


Physical Examination of the Btaclder 
The urinary bladder is situated in the 
lowennost portion of the pelvis and lies 
below the symphysis pubis The empty 
bladder cannot be detected by physical 
examination, but when greatly distended 
It can be felt as a fluctuating globular 
mass m the lower midabdomen When 
paralysis of the bladder or great reten 
tion of urine occurs, the bladder may 
become enormously distended, reaching 
halfway up to the umbilicus Vesical 
calculus, carcinoma, papilloma, tuber- 
culosis and foreign bodies, may cause 
hematuria The diagnosis of these con- 
ditions IS best made by the use of the 
cystoscopc and x rays 

DUcascs of the Bladder 
The urinary bladder imhke most of 
the other organs of the body has no func 
lion other than tliat of a receptacle It 
receives the urine secreted by the kid 
neys. which is brought to it b\ the 
ureters and is expclle<l from the bodv 
through the urethra 

of 11, c bhjilir Hicreforc g.ies 
" s’"'”' imnifcstations, unltss 
'» sxstcrac one, i r. ™- 
anonn tnfCTcuIos,,, etc. On 11, e oilier 
» number ot con 
ililmns Hat na, vj imnie ibr bhcliler 


The Bladder 


as to cause local niflammatmn of i 
mucosa, known as cystitis 
Cyslilh 


By this term is meant an 

of the inner lining of the bladder 

• • jr a vanef' ^ 
iiieeho’' r*'' 


inllammatw 


condition may be caused by a j 


factors, 1 c , trauwatiCj 
chemical and biological , 

Traumatic Causes Cystitis due w 

trauma of the bladder wall may ’ 
from violence such as jjef 

pelvis, causing rupture of the 
stab wounds or gunshot 
aling the bladder, injury to the 
duniig childbirth, and the 
sertion of a catheter m the ma e u 
through a false passage (o 

bladder irritation because of mj 
the bladder wall 

Mechanical Causes Here 
mentioned the presence of forei^ ^ 

in the bladder such as pms 
wood splinters, catheters a 

to remain too long m the h 
a retention citheter, or whe« jp^rs. 

accidentally slipped back), stone, 
instnimentil injury by a‘ 

toscope and various parasites 

roundworms or pinwornis t girrr* 

Tlicse cause cystitis because 
injury to tbe mucosa of the h ■* 
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Chemical Causes These are of 
kinds First in which a strong chemical 
substmee such is a strong potassitim 
peritianginate solution i strong siKer 
solution or my other irritating chemi 
cal substance Ins been introduced into 
the bladder by the urethral route and 
second m which a highl> irritating sub 
stance is brought to the bladder by waj 
of the kidneys as in poisoning by bi 
chloride of mercury phenol ovihc acid 
etc or by the prolonged administration 
of large doses of sandalwood oil lurpen 
tine copaiba canthandcs and alcohol 
Biological Causes This group em 
braces the commonest causes of tnflam 
niation of the bladder Tiie infection 
may be brought to the bladder by way 
of the urethra the ureters the kidney s 
the adjacent structures and by the circu 
lation The offending organism may be 
the colon bacilli tubercle bacilli strepto 
and staphylococci or any other micro 
organism that may attack a previously 
inflamed or injured bladder or a per 
fectly normal bladder 
Symptomatology Cystitis no mat 
ter of what origin presents the follm\ 
ing syanptoms Frequent urination often 
painful and associated with tenesmus 
or a sense of heaviness and discomfort 
in the bladder region fn some cases 
retention of urine is a troublesome fea 
lure The urine is usually cloudy of 
alkaline reaction and has an ammoniacal 
odor Microscopically the urine con 
tains bladder cells often pus and blood 
Physical Examination A distended 
bladder may be palpated above the sym 
physis pubis but when the bladder is 
empty it cannot be palpated Bladder 
tenderness may often be elicited by 
palpating the bladder per rectum or 
'■agmally A c\btoscopic examination 


and unnalysis are the best means at our 
command for the detection of cystitis 

Vesical Cnfciifiii 

A stone in the bladder may be of 
kidn^ origin that is a renal calculus 
may be passed down into the bladder, it 
may remain there for some time with 
out increasing m size or it may gradu 
ally become larger because of tiie addi 
tion to Its bulk of uric acid or other 



Fig 4 — Papilloma o£ the bladder 


substances The presence of a stone 
in the bhdder from any source because 
of irritation may produce congestion and 
at times infection and inflammation 
thereby causing cy stitis A characteristic 
Symptom of i esicaf calculus is the sud 
den stopping of the stream during urina 
tion m the erect posture Tenesmus 
frequency of urination and at times also 
dnbbimg may occur The urme is usu 
ally that of a cystitis with or without 
henutuna The urethral sound the 
lystoscope and the x ray s are the best 
means for diagnosing this condition 

Tiiniors of the Bladder 
These may be sarcoma caranoma 
papilloma or any of the benign forms 
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Symptomatology A small tumor 
m tlie bladder uhich does not bleed, maj 
eniirel} escape detection When the tu- 
mor becomes large, it may cause \esical 
tenesmus a sense of weight m the 
bladder, frequent urination and other 
signs of cj stitis Malignant tumors, par- 
ticularlj papillomata, bleed early m their 
course Therefore the presence of blood 
in the urine should al\\a>s be imesti 
gated b} a cjstoscopic examination 

Tiihcrcnlotis of the ninthler 

Tuberculosis of the bladder maj be 
sccondarj to a tuberculous kidnev, gen 
erahzed tuberculosis or, m rare instances. 
It maj occur as a pnmar> disease of the 
bladder 

Symptomatology The distnbuHon 
of the ulcers, their number and prob 
abl) their size determine the urgency 
of the SI mptonis When an ulcer occurs 
oxer the acstcal sphincter it will gi\e 
rise to great frequenej of urination with 
distress Tlic general s>mptoms of tu 
licrcuIoMs of the bladder arc those of 
scxcrc cxstitis with frequent bleeding 
Tiic presence of cjstitis m a tuberculous 
indnidtial should arouse suspicion of 
'r<ical tuberculosis A cjstoscopic cx- 
amimtion, and a careful microscopic 
cxaniiintion of the urine maj rcxcal the 
«u'c of the infection Wien m doubt 


a guinea pig maj be inoailatcd i 
few cubic centimeters of a cenma^’c' 
fresh specimen of urine 

Irritable Bladder 
In addition to the conditions that cot 
cause bladder irritation and cx'titst 
readj descnlied it is well to ircf^ 
enlarged prostate in the male and rf 
displaced uterus pehtc tunwrs t 
lapsed uterus in the female ”1^'^ 
conditions, liecatise of pressure upon 
blatider or its outlet, nnj cau e 
relent'on with subsequent mffctii’n 
suiting m c) Stitts and at tnre 
hematuria 

Irntable bladder nnmfested 
quent urination max at times 1* * '' 
oi»^ mamfcstation Thi' i» 
during }icnods of stress and 
In these cases the frequenej 

DiverticuUim of the Bladdn 
This is a local hallooning <«'* " * 
portion of tlie bladder, it nvav “ 
or multiple It is usuallx 
of clasticitj of a jiortion of the ■ ^ 

xsaJl There often is a con'iderat^ 
tcntion of urine m the p 

xxliich max cause cxstitis * 

much retention it max l>c 
tumor mass alxxxe the «xniph'' ^ I ^ 
Tilt ihagnosis of dixtrtiaduni i 
lix cjsUiscopx and cx'tograi*' 
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m'ltion discharges, polyps, carcinoma 
and canmcle 

. The perineum and \aginal vault are 
examined for signs of mflanimation, 
hears rectocele and c) stocele Thevagma 
IS inspected through a speculum, the 
condition of the walls and the presence 
of secretions are noted The uterine 
cer\ix IS likewise inspected through a 
speculum and tlie following should be 
noted 

The condition of the cervix, whether 
large or small intact or lacerated, the 
presence of discharge, its consistency, 
quantit} and odor (a specimen may be 
taken on a platinum loop for microscopic 
examination) , ulcerations of the cervix, 
denuded mucous membranes and cjsts 
if present should be thoroughly in 
spected Prolapses of the uterus and de 
gree of prolapse, as well as the presence 
of hernias are to be noted 
Palpation The gloved hand is lubri- 
cated and the index and middle fingers 
are gent!) inserted into the vagina the 
patient assuming a dorsal flexed posj 
tion The strength of the perineum is 
tested The cervix is palpated as to 
hardness degree of mobility and tender 
ness The fundus uten is palpated bi 
manually, one hand is placed over the 
lower abdomen and with the fingers of 
the other hand in the vagina the fundus 
IS located , its size is thus noted also its 
degree of mobility and its position 
Douglas pouch is then palpated for the 
presence of a mass fluctuation or in 
flammatory exudate 

The ovaries when normal are not 
easily palpable but when inflamed or 
enlarged the) ma) be detected by pal 
pation The fallopian tubes are usually 
unpalpable when normal , an inflamed 
tube or a pjosalpmx (pus m the tube), 
may be detected by its size and doughy 


feet Differentiation is at times neces 
sarj between a distended bladder, ascites, 
ovarian cyst dermoid cyst, pregnancy, 
uterine fibroid, myoma or other uterine 
tumors 

Diseases of the Female 
Genital Organs 

Diseases o/ the Vulva 

In considering the diseases of the 
vulva affections of the following stnic 
tures are to be included The low er por- 
tion of the mons veneris , the labia ma« 
jora, the labia mmora, the clitoris, the 
hymen, the urinary meatus and Bartho- 
Im’s glands 

Inflammations of the Vulva* The 
skm covering (he vulva may be the seat 
of various skin lesions such as derma- 
titis eczema Jierpes erysipelas derma 
phytosis, or other types of sKm irrita- 
tion which may cause itching, burning or 
pain 

Gonorrhea Tins may affect the 
vulvae of children but seldom of adults, 
because of the protection afforded by the 
many layered muco<!a of the adult vulva 
The vulvar gonorrheal infections of 
adults IS limited to the vulvovaginal 
glands the urethra and Skene s ducts 
Gonorrheal urethritis and infection of 
Skene s ducts are recognized by inflam 
mation and tenderness of the part and 
by a purulent discharge which contains 
the gonococci 

Bartholinitis' This is an infection of 
the vulvovaginal glands and is, in the 
mayonty of cases due to gonococcal in 
fection The acute stage is characterized 
by swelling, edema, engorgement and 
pain of the gland and its adjacent struc 
hire and the affected gland usuall) con 
tains pus or becomes abscessed Chronic 
bartholinitis is characterized by enlarge 
ment and induration of the gland 
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Ulcerative Lesions of the Vulva 
Simple ulcers single or multiple, may 
affect the vulva or lower portion of the 
vagina the> may be due to nonspecific 
irritation or to the Bacillus crissus, 
which IS often a normal inhabitant of the 
vagina 


r 



Fig ^Granuloma inguinale 


Chancroid This forms a ragged ir 
regular ulcer it is not indurated 
though It appears excavated and lias a 
granuhtmg and often purulent surface 
It maj cause edema of the adjacent 
^Iructiircs The cniisiUve agent is the 
liaciUus o( Diicrey, iihich mij be found 
in the exudate 

Granu/onia/„ 5 „,„a;o Tlnsisnsiu; 
cific V encrcnl disease iiearl) aim, s found 
in the negro characterized by the for 
■"•ition of siipcrficnl ulcenition coverwl 

Jfigumal regions Tlic 


Lymphogranuloma IngumiU 
(Ljanphopathia Venerium) Ths t<- 
gins as a small lesion upon the genitah 
and IS followed within 10 or 20d3jsb'’ 
a slowly developing unilateral ingaiffll 
adenitis As the disease progre«sf 
there may develop extensive uKerati'?'' 
with productive inflammation which 0 -.'’ 
result m large tumorlike elephanW > 
masses (See Fig 6) or in extens'^ 
ulceration involving the Hbia 
neum the anus and lower rectum ‘ 
inguinal adenitis is progressive an nu 
attain a large size being pmnfu 
suppurative The u'cerativc lesioi^s 
known as esthiomene 

This disease is of venereal oripn 
ts seen chiefly m the negro nce 
curs also among white lualw 
males Tlie specific cause is J', 

to filtrable virus The Frei . 

becomes positive within lO to 
after exposure and remains p® 
throughout life „ 

Syphilitic Lesions of 
These may be primar) secon a 
tertiary lesions . p. 

Chancre Tins is the prim-arj 
of syphilis of the vulva It * 
nodular lesion with slight ^ 

ulceration and a moderate 
induration (less induration 
male) or it may occur as a 
ulcer having a Inrtl base vvhic' 
durated clean and painless and m 
single or multiple affecting u^ua 
labia majora and minora and ofic" 
by structures , 1 ,^ 

Condylomata Lata Thc^*^ j ^ 

secondary lesions of syplnhs oft c' 

They are flattened moist papv''^* j j, 
like structures) raised 
above the surrounding tissue ^ 

gravish necrotic apjearance 
somewhat depressed center 
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sions maj affect the \uUa, the pen 
eiiin the perianal region and tlie inner 
urface of the thighs Occasionallj these 
rarts nn> coalesce and form large ulcer 
ti\e masses having a foul discharge 
Teitiary Lesions of Syphilis 
These are either gummata or ulcers 



cent structures 

Diagnosis The diagnosis of the pn 
mar} lesion may be confirmed bj the 
finding of tlie spirochete pallida The 
secondary and tertiarj lesions also con 
tain tile spirochete and the patient s 
blood yields a positive Wassermann 
Kahn Kline or other serologic test for 
syphilis 

Tuberculosis of the Vulva This is 
an uncommon lesion It begins as a no 


diile which later ulcerates and appears 
IS an irregular punched out ulcer with 
undermined edges grajish in appear 
ance, Iming a pimilent or caseating 
exudate The diagnosis may be made 
by the finding of the tubercle bacilli in 
the pus by biopsy showing the charac 
tenstic (aberefe formation or fay the 
result of guinea pig inoculation 

Kraurosis of the Vulva This is 
characterized by atrophic changes m all 
the structures of the vulva The tissues 
are atrophic thin and appear brittle or 
glistening ft occurs frequently in oW 
women or during the menopause Pm 
ntis IS a troublesome symptom in tins 
condition 

Leukoplakia of the Vulva This ts 
cliaractcmed by the occurrence of white 
patches either isolated or generalized 
over the labia and perineum It ts asso 
ciatcd with atrophic and sclerotic 
changes and in most cases causes severe 
Itching vaginismus and often infiamma 
lory dunges 

Tumors of the Vulva These may 
be benign or malignant 

The Benign Tumors These may be 
cysts (of the Bartholin glands or wolf 
fian duct) and solid tumors such as 
papilloma lipoma hydradenoma of the 
sweat glands (sy ringocystadenoma), 
condyloma acuminatum fibroma fibro 
myoma urethral caruncle angioma and 
the various granulomata 

ilfa/ignant Tumors These may be 
primary or metastatic they are carci 
noma sarcoma melanoma and teratoma 

CarctHoma is the commonest of the 
malignant tumors It may arise from 
the labia majora or minora the chtons, 
the vestibule from Bartholin’s gland and 
from the urethra or it may be secondary 
to carcinoma elsewhere The initial 
lesion may be a small nodule which has 
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sletastasis nn> ocair m distant organs 
uch as the nbs, pleura, lungs, etc 
Chortonc {*ithehoma (h>thtjfonn 
_nole) This appears as a bluish %ascular 
nass nhich bleeds easil) ivhen palpated 
It is usual!) secondary to chononepitbe- 
lioina of the uterus 

Teratoma Teratoma of the vagina is 
rare , the diagnosis may be made by find 
mg vanous embrjonic structures in the 
-ptass 

•? Melanoma and Hyperticpftroma 
iThese are secondary tumors, the finding 
lof the primary focus or other secondar) 

( invaded areas maj su^st the nature of 
these tumors 

i| Dtsplnccments of the Uterus 
I The uterus as a whole may be anti 
J flexed, retroverted, laterally displaced to 
either side or it may be partially or 
I nearly wholly prolapsed through the 
\agina Anterior, posterior or lateral 
displacements of the uterus may be due 
to adhesions resulting from mflamma 
tions, to relaxations of the uterine hga 
ments, to salpingitis, to pelvic cellulitis 
^ or to tumors Prolapse of the uterus is 
' due to relaxation of the uterine ligaments 
and the perineum and to severe Jacera 
tions of the pennemn (See Fig 8) 

Disease of the Cervix 
The cervix is examined manually and 
also inspected through a speculum Dis 
ease of the cervix may be benign or 
malignant 

Benign Lesions These are mflam 
mations, lacerations, erosions, polyps and 
c>sts 

^ /ndammation of the Cervix This 
may be due to old tears, cicatrices and 
i invasion by various microorgamsnK 
' The most frequent cause for cervicitis of 
^ bacteria! ongm is gonorrhea Acute 


cerviatis is characterized by mflamma 
tion of the cervical endometrium which 
may extend to all of the cervical tissue 
and by a purulent cervical discharge A 
“smear' of the pus will identify the or- 
ganisms 

Chronic Cenncxiis This may be 
caused by erosions, injury to the cervix, 
hypertrophy and elongation of the cer- 
vix The most prominent manifestation 



Fig 8— Prolapse of uterus 


IS leukorrheal discharge Cervical ero 
sions are usuall} caused by some irrita 
tion which may be mecliameal bacterial 
or endogenous The erosion may affect 
either a portion of the cervix, generally 
at its mouth, or the entire cervix The 
eroded portion is denuded of epithelium 
has a granular appearance and bleeds 
when handled 

Cervical Polypi These may be sin 
gle or multiple They usually extend be 
yond the os, as a rule they are bright 
red in color, vascular and very fragile 
Tlie rnajonty of polypi are benign but 
occasionally one encounters a malignant 
polyp A benign polyp may undergo 
malignant change or it may be a pn 
mary malignant neoplasm The most 
common symptom is bleeding, generally 
only a few drops may be noticed, oc 
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ciat or it maj extend to the m>ome 
num and it may cause suppuration In 
cute infection there is fe\er, tenderness 
\er the uterus and its adnexa, and a 
oul sniellin? discharge Specific endo 
iietntis IS of gonorrheal origin 
Chronic Endometritis This condi 
ion IS quite common, it may follow 
icute endometritis or it ma> be due to 
rhronic infection or to chronic disease of 
hecenix tubes or manes or to uterine 
displacements The syvipionts are fre 
•quent bleeding considerable uterine dis 
harge and often menstrual disturbances 
>uch as menorrhagia metrorrhagia or 
J>smciiorrhea 

■' Senile Endometritis This is a form 
of chrome endometritis which may cause 
postmenstrual bleeding This condition 
Is to be differentiated from adenocarci 
noma 

Tubercahsis of the Endometrium 
This vs generallj secondarj to tuberculo 
^sis of the tubes the oiaries or the tower 
'genital tract occasional!) no primary 
focus is found elsewhere 

Diagnosis The diagnosis of the \an 
ous t)pes of endometritis can only be 
made bj histologic examination of the 
endometrium after curettage and b> bac 
tenologic examination of the uterine 
discharge 

I Myometritis Disease of the uterine 
muscle ma) be acute or chronic Acute 
myometritis is usually associated with 
acute endometritis and is found in van 
^’ous septic conditions Chrome myome- 
' tntis may be associated with chronic 
endometritis resulting from gonorrhea 
* or other infection that has either gone 
j-* through an acute stage or started as a 
rmld chronic invasion In both the acute 
/ and chronic types of myometntis the 
uterus may be enlarged, it is however 


more tender m the acute stage and is 
harder m the chronic stage 

Enaometnal Polyps Polyps of the 
endometnum mas be disided into three 
types (1) Those made up of func 
tional endometnum, (2) those of imma 
hire endometrium and (3) those com 
posed of endometrial elements and \ol 
imtary muscle tissue Uterine polyps 
irrespectue of their structure may cause 
uterine bleeding Microscopic examina 
tion of the polyp will usually reveal its 
histolc^ic structure 

Cysts of the Uterine Cavity These 
are rare They may be congenital or they 
may follow puerperal or other infections 
or they may be caused by cystic degen 
eratjon or necrosis of a myoma 

Benign Tumors of the Uterus The 
commoner tumors of the utenis are 
myoma and adenomyoma 
Myoma Myoma of the uterus often 
«poKcn of as fibroids is exceedingly 
common it may occur m the young or 
old and is generally noted m the third 
decade The growth may be subserous 
and pedunculated or it may be intra 
mural (mlerstilial) These tumors may 
be Single or multiple and may vary m 
size from that of a walnut to tliat of a 
watermelon The submucous variety 
•usaijhy vw*p.T/gt w-pw. *hA U/ycA 
of the endometrium and cause free bleed 
mg As the tumors continue to grow 
the) imade the uterine ca\ity and cause 
distortion and enlargement of the ca\ity 
of die uterus The interstitial m)oma 
when small may cause no change in the 
contour of the uterus and when they 
attain larger sizes they cause enlarge 
ment with some irregularity m the con 
tour of the uterus They cause bleeding 
less frequently than do the submucous 
'\'anety TJiese tumors may arise from 
the fundus or from the cerv ix The diag 
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nosis of a uterine growth is easily made metnal growth, it infiltrates the utenne 
by palpation Its exact type however, is wall, causing an as} mmetrical soften 
more definitely diagnosed after operation hrgement This t)pe of tumoral^ 
and microscopic examination of the re causes bleeding The diagnosis is niaile 
moved tissue Myoma may undei^o from the examination of the ctennt 
various changes such as hyaline or <5 she scrapings 

degeneration, calcification necrosis, in Squamous Cell Carcinoma Thisi- 
fection fatty changes and malignant rather rare It may occur either as 2 
changes distinct entity or in association i 4 

Adenomyosis or Adenomyoma other malignant types The uterus usu 
This does not cause a definite circum ally enlarges and as in other Otjo ® 
scribed growth but a rather generalized carcinoma early bleeding or profuse as 


infiltration of the uterine muscle It is 
seldom very large The posterior wall of 
the uterus is usually larger and thicker 
than IS the anterior, though occasionally 
the entire uterine muscle is thickened 
The uterus is fixed and is not tender to 
palpation Adenomjosis is often found 
as a result of chronic pelvic inflammatory 
disease and only occasionally may it be 
associated with distinct myoma of the 
uterus 

Malignant Tumors of the Uterus 
These are carcinoma chononepitheho 
ma sarcoma hydatiform mole placental 
rests and poljps 

Carcinoma of the uterus is the com 
monest malignant tumor of the utenne 
fundus , it usually occurs in women past 
the age of fifty, though it may occur 
at an earlier age Tlie type of caremo 
ma IS usually adenocarcinoma malignant 
adenoma and squamous cell carcinoma 

Adenocarcinoma The tumor may 
affect the entire uterine cavity and may 
descend into the cervix The two prom 
inent symptoms are some enlargement 
of the uterus and metrorrhagia Tlie 
bleeding may be moderate or profuse 
and may occur at irregular intervals 
u hen the nuss undergoes necrotic 
cliange there is a foul vaginal disdiarge 

Mahgnant Adenoma This usually 
occurs as a papillary luxunant endo 


charge is a prominent symptom 
Sarcoma of the Uterus 
lion of the uterus may 
this type of tumor though the ' ^ 
more frequently involved ih'i'’ 
cervix The uterus may become s 
what enlarged, other 
bleeding and discharge though botftTO 
be absent Metastasis occurs ^ 
rect continuity by the blood , 
by the ly mphatic stream From » e 
ical point of view it is not ^ 
differentiate between carcinoma a^ 
coma unless tliere be hcmatogeno« 
metastasis j 

Chorionepithelioma This ’ ^ 
tumor of the embryonic cliofion > 
develop after an abortion or ,!,( 

nancy The growth springs ^ 

chorionic villi and invades the “ . 

wall the blood channels and ” 

musculature with trophoblastic ce > 

ing destruction of uterine 
hemorrhage Occasionally this 
may develop beneath the njj 

the utenne wall The clintca 
are enlargement of the uterus 
lable uterine hemorrliage 
pregnancy test though the fetu» , 
or absent The diagnosis JS ^ 
made by microscopic examinat ^ 

tissue obtained by utenne ciu ^ 
Tins tumor is of rapid growth an 
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ause early hematogenous metastasis in 
he aagma lungs brain h\er kidnejs 
jid other structures 
Malignant Hydatiform Afo/e This 
s a rounded mass containing clusters of 
rapehhe \ esicles It ma^ be sm^H ha\ 
ng few vesicles or large and contain 
ng many This tumor also develops 
rom the chorionic vilh it is usually 
ound m association vvith some product 
of pregnanej The uterus usually en 
arges out of proportion to the length of 
pregnancy There is uterine bleeding 
during the early months of prcgoancy 
Pregnanej tests are generally positive 
Hjdatiform moles are considered by 
some authorities as being akm to chonon 
epitheliomas 

Placental Pests and Polyps These 
maj remnn dormant m the uterus for a 
considerable time and undergo ruahgnant 
change during pregnancy or because of 
acute or chronic inflammation of the 
uterus The chief syitpfoms are profuse 
and persistent bleeding during preg 
' nancy and bleeding with subuivolution 
of the uterus after completion of preg 
nancy Curettage and examination of the 
1 scrapings usually disclose the diagnosis 

Disease of the Fallopian Tubes 
' tA Vne YaViopimi w. 

elude salpingitis tuberculosis tubal 
j pregnancies and tumors 

Salpingitis This term denotes in 
A flammation of the tubes one or both 
tubes may be affected The mflanimatjon 
I may extend to the ovaries or uterus and 
may be acute or chronic Acute salpin 
gitis ma> be caused by gonococci staph 
jlococci streptococci colon bacilli or 
tubercle bacilli 

Conotrkeal Salpingitis This ts the 
most frequent tj’pe encountered it « sec 
ondary to v-aginal or cervical gonorrhea 


Tile infection usually causes an endo 
salpingitis which spreads to the other 
layers of the tube causing either partial 
or complete tubal occlusion with sup 
puntion and enlargement The chief 
sympfonts are pain tenderness and sep 
tic temperature On examinalion the 
ttftie may be as a 'large itjonfi twi 
der mass and there may be an associated 
cellulitis or a pelvic abscess in the tubo 
ovarian region The disease may be uni 
lateral or bilateral 

Pyogenic Sa/pingitis This maj fol 
low abortion surgical operation on the 
cervix utenne curettage or it may be 
caused bj other types of infection The 
symptoms are severe pam m the pelvis 
septic type of temperature tenderness m 
the region of the broad ligament with 
cellulitis phlebitis lymphangitis and at 
limes abscess of the broad ligament 

Chronic Salpingitis This may be 
manifested as pyosalpmx hydrosalpinx 
or chronic interstitial salpingitis 

Pyosalpmx (pus tubes) This is usu 
ally the result of gonorrheal salpingitis 
though it may also occur m tuberculosis 
or pjc^enic infection There is usually 
a blockage of the lumen of the tube at 
the fimbriated end which may cause oc 
elusion of the entire tube Examination 
vvill reveal an enlarged tube some 
chronic pelvic inflammatory manifesta 
tions and a purulent disci arge 

CfiroMif [ntcrstilial Salpingitis This 
IS characterized by enlargement of the 
tube and thickening of its wall The en 
largement may be moderate or pro 
nounced depending on tl e volume of the 
tube content and (he thickness of its 
wall The symptoms are pam or full 
ness in the pelvic r^ion often accom 
panted by a nonpurulent cervical dis 
charge Pelvic examination will reveal 
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tenderness and enlargement of one or 
both tubes 

Hydrosalpvix This may result from 
p>osaIpmx or from other inflammations 
causing tubal occlusion It is usually an 
exceedingly chronic condition and may 
tend to form a tuboo\arian <^st On ex 
ajiunattou a cystlihe mass, either cylin 
drical or rounded, of varying size, may 
be found in the affected tuboovarian 
region 

Tuberculous Salpingitis This is 
fairly common, and according to Novak,* 
comprises about 5 per cent of all cases 
of salpingitis The tubercle bacillus ma> 
reach the tubes by the hematogenous 
route or the infection maj spread to the 
tubes in the genital tract When it oc 
curs as a primary disease of the tubes 
It may spread to the cenix and to the 
\ulva The symptoms are irregular 
it', er of lou degree pain and tenderness 
m the tubal region leukorrheal dis 
charge and, uhen the vulva is infected, 
characteristic ulcerations are noted 
Tubercle bacilli may be found m the in 
fected tissue or in the disdiarge 

Tubal Pregnancy (ectopic preg 
nanc) ) The cause of tubal pregnancj 
IS not entire!) Known Often tubal preg 
nanc) remains unrecognized until the 
tube ruptures and severe hemorrhage re 
suits The history of a missed period 
with sudden pain in the ilcac region and 
the occurrence of slight or moderate 
vaginal bleeding often causing shock and 
Ihe finding of a mass m the tubal region 
should call attention to the possibility of 
a ruptured tubal pregnancy 
Tumors of the Fallopian Tubes 
These ma) be malignant or Iwnign 


' S<Wr»V Etnll 
1 1940 


Cyn«f.IoCT and ObitFtriral 
P Saumter* Co Pk laifcl 


Malignant Tumors Caranoai 
This may be primary or it may bt 
ondary or metastatic from the utenJ a- 
other pelvic structures Carcinomas 
generally found during the middle p< ^ 
of life The diagnosis ma) be suspeclf 
b> finding a hard mass in tl c t* ^ 
region that may cause a 
amount of pain bleeding and some 
charge 

Other Types of Malignant ni 
These are diononepithelioma aderr' 


oma and sarcoma 

Benign Tumors These arc fibroma 

fibromyoma and C)sts The) 
definite distinctive clinical 

tics On exanniialion a mss 

covered m the tubal region w L „ 
be fixed and somewhat tender 
tumors may also occur m the roun ^ 
aments, in the broad ligaments 
the intrasacral ligament 


Disease of the Ocartes 
The ovaries have a double 
due to their internal and externa 

tions Disease of the ovaries , 

fore, cause definite endocrinopa* ' ^ ^ 
as disturbance in menstruation * 
disturbance in somatic and 
opment and it ma) also ,}j-v 
nonendocrinc defects because ® 
ination tumors and other 
cliauge of their structure 

Endocrine Disturbances o 

Ovary 

See p 8W - 

Tumors of the Ovanes 
ma) be licnign or malignant 
Benign Tumors The c 
solid tumors such as papiUoP’^ 
noma fibroma fibromvonvi 
l)mphangioma chondroma an ‘ 

In this classification nuv 
cludcil Brenner tumors an 
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^imors of the o\ar) and luteoma (mas 
ulinoo\ oblastoma) 

Cysts oj the Ozancs These maj be 
>mal! or exceedingly hrge and may 
pnng from \anous structures of the 
jvary causing either endocrine disturb- 
inces or pressure sjmptoms because of 
iie space they occupy m the abdomen 

Diagnosis H the cyst is \ery small it 
•nay escape detection if large it is easily 
palpated by bimanual examination 
ivhen lery large it causes distention of 
the abdomen and crowding of the ab 
dominal \ iscera Fluctuation may or may 
not be elicited 

Dermoid Cysts These may be umht 
eral or bilateral and when large may 
be palpated externally and bimanually 
X ray examination may reieal the pres 
ence of teeth liair bone or other em 
brjonic tissue 

^0 irf Tumors Tl ese may be large or 
small single or multiple They do not 
cause metastasis but if large may cause 
considerable discomfort and interfere 
with manan and uterine function They 
may be diagnosed by bimanual palpation 
The structure of the tumor can only be 
d agnosed by microscopy 

Brenner Tt t tors These are believed 
to be benign and are said to arise in the 
ovary from cell nests of Walthard They 
are of two kinds sol d and cy stadenoma 
tous When they occur during the men 
strual life no characteristic effect upon 
menstruation is noted m older women it 
has been suggested that they may cause 
postmenopausal bleeding It is gener 
ally agreed that tl ese tumors have no 
hormonal activity When the ti mor js 
large t may be diagnosed as a neoplasm 
its morphology may be determined by 
microscop c examination 

Adrenoozanan Tui ors (mascuino 
ovoblastoma) This type of tumor is 


made up of adrenal tissue and develops 
within the ovary It may spring from 
adrenocortical rests It is uni ke the Gra 
Mtz tumor or hypernephroma At times 
pituitary ovarian and adrenal tumors may 
coexist as mdiiidiial entities These are 
often responsible for vinlism or for Cush 
mgs syndrome (See pp 76o and SOo) 

Malignant Tumors These are car 
emoma adenocarcinoma and various 
other types of carcinomatous tumors 
which may affect the various structures 
of the ovary such as the granulosa the 
theca the luteal cells etc They may 
also be arrhenoblastoma and dysgcrmi 
noma These tumors are classified as 
embry onic or dy sontogenetic Other ma 
I gnant tumors are chononepithelioma 
hypernephroma teratoma sarcoma of 
various types melanoma and the Kru 
kenberg tumor 

Carcinoma According to Curtis' 
approximately 20 per cent of ovarian 
tumors are malignant The commonest 
form IS cystic carcinoma generally 
kno \n as papillary serous cystadenocar 
emoma The solid type of ovarian carci 
noma is less common than the cystic 
form the tumors may be medulhrv 
scirrhous or adenomatous and are often 
bilateral Carcinoma of the ovary may 
affect Its endocrine structures or other 
parts It may be primary or secondary 
Hie tumors may be of var ous sizes and 
may cause metastasis 

Hypen ephro a A hypernephroma 
usually develops from adrenal rests This 
^pe of tumor usually invades the kidney 
hut may also affect other organs par 
ticularly the ovary It may be primary 
m the ovary or it may metastasize to the 
ovaty from hypernephroma of the kid 
ney it usually grows to a large size and 

I Curtu A H Textbook of Gynecology p 
303 Saunders Pb ladelpb a 193S 
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because of its structure, it has been clas- 
sified by some authors as an adenocarci- 
noma 

Sarcoma Sarcoma of the ovary is 
rare It is often bilateral, frequently of 
the spindle cell variety Endothelioma 
and perithelioma of the ovary are often 
classified as ovarian sarcoma 
Krtikcnberg Tumor This is a speaal 
type of carcinoma of the ovary, generally 
bilateral causing diffuse infiltration 
though preserving the normal contour of 
the ovaries It is a secondary invader 
from the stomach or other parts of the 
gastrointestinal tract The microscopic 
picture of the tumor simulates that found 
in carcinoma of the stomach, t e , large, 
swollen signet nnglike cells buried m a 
connective tissue matrix and areas of 
mucoid degeneration 
D^sgenmnoma These tumors origi 
nate from the undifferentiated embryonic 
gonadal cells and are responsible for the 
development of pseudohermaphrodites 
Granulosa Cell Tumors These ongi 
nate from the granulosa cells of the 
graafian follicle They are responsible 
for precocious puberty as evidenced by 
early development of pubic hairs and 
premature menstruation 

Theca Cell Tumors These originate 
from the theca cells of the graafian folli 
cle and usually occur m women beyond 
the menopause causing the return of 
periodic bleeding enlargement of the 
uterus and hyperplasia of the endome 
trium with an increase in the production 
of estrogen 

Arrheuobhstoma These originate 
from male directed cell rests in the o\’ary 
These tumors cause mascuhnization or 
Mrilism m previously normal women 
(See p SOS) 

Malignant tumors of the maty may 
cause lanotis endocrine changes de 


pending upon which of the o\amn strut 
tures are invaded These changes as 
mentioned above, may be precocious ma 
tronism, Mnlism, masculinuation or 
pseudoliermaphroditism They may aho 
cause menstrual disturbances and sta 
ility 

Examination of the Male 
Genital Organs 


The male generative organs are ex 
amined by inspection and palpation 
The Perns This is examined as M 
the condition of the prepuce the 
ence of rashes such as chancre, c 
croid, condylomata nonvenereal ra 

carcinoma tuberculosis and also or 
presence of scars as they may 
healed lesions - 

The Urinary Meatus This is 

. . ...J ,1.^ nrteition 


ined for discharges and the I 

the meatus should be noted i e 

It IS m the normal position 


,>!iethtf 
i tie 


undersurface (hypospadias), or on 
dorsum of the penis (epispadias) 

The Scrotum This is ^ 

to size and the condition of t e 
vessels Enlargement of the _ 
may be due to hernia hydroce e 
cele and orchitis A very snia ^ 

mentary scrotum is found m eo ^ 

dism pseudohermaphroidism 

ciyptorchism (See p SOI) 

The Testicles These are ^ 

as to size number, consistency a 
sition, they should be palpate 
presence of hard masses and 
ness Tuberculosis carcinoma • ^ 

vanous ty^ies of orchitis an 
may affect these glands 

The Spermatic Cords j 

tion of the spermatic cords 
investigated as to size and 
Malformation of the genita 
as the secondary sex characUi 
the individual should be noted 



The Examination and Diseases of the Vrogcmtal System 707 


The Inguinal Regions These should 
e inspected and palpated for hemia and 
nlarged glands , llie femoral ring should 
e palpated m order to determine its 
ize During palpation of the ring the 
latient is asked to cough the strength 
tf the impulse sliould be noted and also 


through the rectum Its size and con 
sistencj maj thus be noted The com 
monest disease of the prostate is h>per 
troph> and prostatism It may also be 
the seat of neoplasms calculi tubercii 
losis s>phiJis inflammatorj conditions 
etc 



F s 9— Techn c for palpat ng for 
ngu nal hern a 

if there is any protrusion of viscera In 
the presence of a hcmia one should 
determ ne whetl er it is direct or ui 
d rect also if it is partially reducible 
totally reducible or irreducible Finally 
a most important procedure which is 
often overlooked is the examination of 
the prostate gland 

The Prostate Gland No physical 
exam nation of middle aged men is com 
plete unless the prostate is imestjgated 
The prostate is a firm partly glandular 
and partly muscular bod) It is situated 
in tl e pelvic cavity belo v the lower part 
of the sjmpbysjs pubis in front of the 
rectum and immed ately below the in 
ternal urethral orifice and around the 
commencement of the urethra The pros 
late 13 examined by the palpating finger 


Diseases of the Ufale Genital Organs 
Diseases of the male gonads may cause 
local manifestations or endocni e dis 
turbances (For Endocrine Diseases of 
the Gonads — See p 801 ) 

Diseases of the Penis 
Congenital Deformities Congem 
tal Absence of the Penis In this 
anomaly the urethra mi) open any 
where on the perineum or on the anterior 
rectal wall The male secondary char 
actenstics are not disturbed 



F B 10 — PaJpat ng for hernia dtir ng cough 


Double Penis Tu o distinct and w eJl 
formed organs may appear m the place 
of one In some instances this is isso 
dated with double bladder so that tl ere 
IS a penis for each bladder m ot! er m 
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stances there is but one bladder and 
urine maj be passed by both organs 

Epispadias: This is a rare condition 
in which the urethral opening is situated 
somewhere along the dorsum of the 
penis ; it may be associated with partial 
incontinence. Epispadias totalis is ac- 
companied by extrophy of the bladder, 
uide separation of the pubic bones, 
crj-ptorchism and other deformities 

Hypospadias: This is a common 
anomaly , the urethral opening is usually 
situated medially anywhere along the 
undersurface of the penis. 

Phimosis: This is a congenital con- 
traction of the preputial oribce. It is 
generally associated with elongation and 
hypertrophy of the prepuce and an in- 
ability to retract it over tiie glans dur- 
ing erection. Phimosis may be congeni- 
tal, or acquired because of injury, in- 
fiammatory disease or edema. 

Parapitititosis' This denotes strangula- 
tion of the penis after the prepuce had 
been retracted over it so that the fore- 
skin cannot be brought forward. 

Venereal Diseases of the Penis: 
Chancre (Hard Chancre): This is the 
initial lesion of siphilis appearing three 
to six weeks after exposure It is mani- 
fested first as .1 papule am! Liter as a 
punclie<l-OHt ulcer liaving a hard base. 
It is indurated, clean and painless, and 
is usiuillj single, though multiple clian- 
cres are not rare. It may appear any- 
where upon tlie i>criis; the site of the 
hsmn often modifies its appearance. 
In the coronal margin it appears as a 
surxrfiei.il erosion ; in the coronal sulcus 
It USU.11H de\ clops into a large ulcera- 
tion; .at the rrq,mi.ai and on the 

irenum. it appears as indurate.! fissures; 
w the ghns it is a supcrncial indurated 
cmtcrlike puncherl-om lesion with clean- 
cut clgcs iLising a retl base cmered 


with a grayish exudate. The cau't c 
chancre is treponema pallidum vihii 
may be recov ered from the scrapirgs c 
the ulcer. The sero-diagnostic te^ts fe 
syphilis do not become posithe 
several weeks after the chancre has sp 
peared Bilateral enlargement of the c- 
guinal glands develops a short time 
the appearance of the chancre. 



Fig II— Chancroid anti abscess of 


I 'll 

Mucous Pitches 1 

Tliese are sliglilly raised, „.r 

white patches ; they arc one of t ® 
festations of secondary s>phihs 
appear upon the penis or 
association with other second-iO _ 
Gumma: Gumma of the peoi’ 
it is a tertiary manifestation o 
It may appear as a Large circu 
with steep sides liaiing a 
appearance, 

Chancroid (soft 

caused by the Ducrey-Unna ^ 

lesion is an ulcer appearing on t 
tab within seicra! <Li}S after <''P 
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The ulcers are usually multiple , tbej are 
at first round or oval, and later become 
irregular, ragged and superficial having 
a gra) base cox ered u ith a copious puru 
lent discharge, thcj are soft and not 
indurated These lesions maj cause con 
siderable destruction of tissue, lymphide 
nitis and enlargement or suppuralion of 
the inguinal Ij niph nodes (See Fig 11 ) 


by the formation of serpiginous granu 
lonutous ulcers of the skin and subcu 
tmeoits tissue of the penis and inguinal 
regions The ulceration frequentl} ap 
pears first in the groin and then spreads 
to the penis scrotum and perineum It 
IS a chronic disease causing httle discom 
fort aside from some itching and a foul 
discharge (See Fig 12) 

Balanoposthitis (Erosue and Gan 
grenous Balanitis) This is sometimes 
spoken of as the ‘fourth venereal dis 
case It IS a specific infection uliich 


Fig 12 — Granuloma of pents 

Lymphogranulomatosis Inguinale 
(Ljmphopathia Venerum) This is a 
chronic di«ease of \ enereal origin said to 
be due to a filtrable virus It occurs 
more frequently among women Them 
itial lesion usually consists of several 
Iierpes on the glans around the corona 
or other parts of the penis Several 
weeks later there develops inguinal ade 
nitis, these glands suppurate and farm 
abscesses and fistulae often causing tis 
sue destruction and rectal strictures The 
Frei test is usually positive (See pp 
697 md 1055 ) 

Granufoma Inguinale (Granuloma 
Venereum Serpiginous Ulceration of the 
Grom) This is a disease found chiefly 
in the negro occurring more often 
among women and m the tropics (See 
P 696) Tt is said to be due to the 
Dono\an Bodies It is characterized 



Fig: 13 — Ep thelioma of prepuce and 
^ant penis (Courtesy Dr CostelJo Phila 
delphia General Hospital ) 

according to Herman^ is due to a spiro 
rfiete growing in symbiosis with a vibno 
The normal habitat of the organism is m 
the mouth being transferred to the penis 
by flie sahvi The disease is compara 
tnely rare The lesions first manifest 

* Herman Leon The Practice of Urology 
p 581 \V B Saunders Co Philadelpb a 1938 
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themsehes as %\hite superficial patches 
surrounded b> an inflammatory zone 
uhich suppurates and discharges a >el- 
Io^^Ish \vhite seropurulent pus having a 
foul odor The ulcers may be superficial 
and circumscribed or they ma> cause 
gangrene and destruction of the prepuce, 
glans and shaft of the penis 


Tuberculosis of the Penis In lit 
adult it ma) be due to direct infectot 
during sexual intercourse from a tuber 
culous V uh a, or it may be tecondary tt 
tuberculosis along the genitounran 
tract The lesion maj start as a sirge 
focus which ulcerates slo«l> , it is irreg 
ular in contour and depth and nw I* 



Piff Carcinoma of penis 


Malignant Lesions of the Penis 
Care, noma Tl,c lesion ,s „s„all, an 
epitlielioma of Ihe papillarj, segetative 
or caulinoiver, or the ulceralne fjpe 
Rarel) there maj be a melanotic or a 
medullary t}-pc of carcinoma The lesions 

n,?t, " as an nicer 

nh s iKhtlj raised edges, nhich canses 
ulceration and mtlammation and, eaen 
nail), destrnetion of the penis The 

“'°r '>"’"“■5 seconda.). 

usuaJK cansing men,, tasis (See TiJ 

"" “ 

• nnj occur on anj part of the 
obliteration of the ca^- 
cmcni. space wh.ch niaj gne nse to 
priapnm ^ 


coaered wnth granulation tissue a™ 
slough The lesion ma} heal 'pontaE-- 
ousi} or it ma} cause severe ulcerat® 
of the penis (See Fig 15) 

Benign Lesions of the Pe“‘S 
These ma} be venereal warts denaod 
cysts, angiomata fibromata lipcn“3 
and various skin lesions such as hcT* 
simplex or herpes zoster, lichen 
scabies, abrasions etc 

Priapism This is a condition of con 

tinuous penile erection not due to 
emotion The erection ma} last 
several da}s to several months or longf’ 
It IS often attended w ith pain but 



Fip 15 — Tulicrculosis of the P*™* 
(Philadelphia General Hospiwl-* 


libido, sexual intercour«e aggravates * 
condition Priapism ma} cau«ed 
Thromljosis of the cavernous bodies 
thrombosis ma} cause it), 
cess injur} , neoph<m, mvelitis> ^ 
turc of the spme, tumor of ^ 
vjphihs of the cord, urctliral «tnct«t 
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\)rofonged irritation of the penis or pros 
late Priapism occurs fairlj frequently 
1 association ^\lth leukemia 

Diseases of the Vreibra 
Venereal Diseases of the Urethra 
tonorrhea Gonorrheal urethritis is the 
ommonest infection of the urethra It 
s caused bj infection with the gonococci 
^cute gonorrhea is characterued by m 
lamination of the externa! unnarj 
neatus and chiefl} bj the discharge of 
nis which contains the gonococci In 
niM cases infection is limited to the an 
enor urethra In severe cases infection 
nay spread to the posterior uretlira 
Chrome Urethritis This is usual!) 
;he result of acute gonorrheal uretlmiis 
ind IS manifested as an organic stricture 
The sjmptoms are chronic mucopurulent 
discharge s! reds in the first or second 
specimens of urine or m both and oc- 
casional prostatic complications Occas 
lonally it may be of nonspecific origin 
Syphihttc Urethritis This is caused 
by an intraurethral chancre It is cliar 
acterized by its prolonged incubation 
period scant) seropurulent discharge 
and bilateral inguinal adenopatbj Oc 
casionally both S3phi!itic and gonorrheal 
urethritis may occur at the same time 
since both are procurable i« the same 
shop 

Nonspecific (nonvenereal) Ure 
thntis This may be caused by a vanet> 
of organisms i e the staph) lococci the 
trichomonas VTiginalis or other organism 
which ma) enter the urethra during sex 
ual intercourse or from filthy habits 
Nonspecific urethritis may also result 
from injurj to the urethri by trauma 
catheterization or from fore gn bodies 
in tJie urethra The s}’mptoms are toi 
derness burning on urination and oc 
cas onally a serous discharge 


Diphtheritic Urethritis This is 
cliaractenzed by intense inflammation of 
the uretlira a serosangumous discharge 
and the formation of a membrane which 
may be visible m the meatus A culture 
taken from the urethra ma) disclose the 
diphtheria bacilli 

Spermatorrhea This is characterized 
by the discharge of a clear gl)cerme 
like discharge usually during erection 
It may be due to overfilling of the semi 
nil vesicles or the prostate. It is not a 
urethritis hut ma> be mistaken as such 
unless the secretion is examined micro 
scopicall) 

Other Types of Urethritis These 
ma) be due to fore gn bodies neoplasms 
various other infections and parasites in 
the urethra 

The symptoms of near!) all types of 
urethritis are burning on urmation often 
frequenc) of urination some pain and 
tenderness over the penis and uretlira 
and a urethral discharge v’ar>mg m 
consistenc) and content depending upon 
the cause of the urethritis 

Diseases of the Scrotum 
Congenital Malformation of the 
Scrotum The scrot im may fail to de 
velop as seen in bilateral cryptorchism 
and in some of the anomvl es of the 
penis testes and urethra 

Bifid Scrotum This is a distinct di 
vision of the scrotum into two lateral 
halves It may be mistaken for a vulva 
particularly when associated with hypos 
padias or with a poorly developed penis 
Acquired Lesions of the Scrotum 
TI e scrotum may be affected b> various 
skin lesions parasites tumors edema 
hydrocele varicocele and hernia 

Skin Lesions of the Scrotum 
There ma) be dermatitis such as eczema 
intertrigo erythema etc they affect the 
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folds of the skm causing itching and 
burning and occur chiefly during the 
summer Er 3 thema may be caused b> 
chafing as the result of irritation or in 
fection b> \anous fungi i c ringworm 
dermatophylosis or by the streptococcus 
pjogenes 

Tinea Cruris (dhobie itch jockej 
strap Itch red flap) This occurs upon 
the upper and inner parts of the thigh 
and extends to the scrotum perineum 
and anus It is caused bj the Epidcrmo 
photon inguinale a fungus closel> re 
lated to the tnchophj ton It is charac 
terized by the formation of an crj ihema 
tons and scaling or \esicular and crusted 
patch which spreads peripherally and 
clears m the center hai, mg a well-defined 
Iwrdcr particularl> at its lower edge. 
Other >ca8t fungi ma> affect the same 
region 

Pediculosis Corporis (crabs) Tins 
ma> affect the mens scrotum thigh or 
an) liair) surface Tlic) cause intense 
Itching 

Pruritis Itching of the scrotum ma> 
occur ill the \ariou8 skm affections and 
parasitic infections or it ma) be cau«e<l 
1 > Iwils anal an 1 urethral discliarge or 
1> worms It IS also found m diabetes 
ttit»crculo>.is rinal di'icase and in the 
Ijcdrt Idcn «ho ha%c incontinence of 
unne an I h.a^e profu«c sweating, oc 
casionall) it nw) occur i hopatliicall) 
Tumors of the Scrotum TJicscnm 

>-a^hr such as ncM or I emangioma 
' r soil 1 tumors such as fil ronw hpoma 
s.ir«.onu cl ti Ironn ostcoiaa an J tera 
tf«n.a. 


/nffammaiion ol Ihr Scrotum TI is 

.t-M.It fro-,, „oim 1, m.l otter inn 
nu or 11 nu) nic,, I l,„„ „,o, „„ 
C.nercoc of Scrotum TI is 
r»s> rrt,,., „ f, 

a 1 Irotii irn 1 ton ctinrtl I s ti . ,Ir,l,. 


bling of unne over the scrotum fc o 
extended period 

Edema of the Scrotum Th a ts< 
be found in general anasarca auid i 
heart failure in nephritis or in c 
conditions that cause edema The sr> 
turn and penis may become enonres- 
enlarged and ha\c a douglw f«I t- 



Tk 16— Hydrocele 
(n ladelpl a General 


skin is thick and pale it is not te 
and docs not itch , ^ 

Angioneurotic edo o is ^ ^ 

occur occas onall) I’art of the 
becomes swollen rcilanllot 
ing IS accompatuttl Iv «evctc i 
burning ^ 

Elephantiasis of the 

De|Jiantnsi 5 of tie »cromti r-a*"^ 
d le to hiiij liatic ol truction toh'^ ^ 
pallia \tnerttim ai<l to tie •''* 
of tie I)nijh nofUs I) tie fJtu 
gun IS lr>m nis 
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Hydrocele: This may be congenital 
)r acquired, it is characterized by tlie 
iccumulation of fluid m the tunica \agi- 
nahs testes, or m the processus \aginalis 
The scrotum may become enormously 
hstended and may be mistaken for her 
aia It yields a dull note on percussion , 
;t may fluctuate, is not tender, is irre 
ducible, and transmits light The skm 
of the scrotum is stretched but is other- 
u ise normal (See Fig 16 ) 
Lymphocele: This is an accumula 
tion of Ijmph in the scrotum It may 
be due to rupture of dilated Ijinph \essels 
or to filariasis 

Hematocele: This is an accumulation 
of blood in the scrotum It may be caused 
b} trauma such as a blou or a wound, or 
b) puncture of a blood vessel following 
the tapping of a hydrocele It may also 
be due to spontaneous rupture of a blood 
\esse!, or to hemophilia or purpura 

Disease of the Testes 
Endocrine Disturbances of the 
Testes (See p 801) 

Congenital Defects of the Testes* 
The testes may be entirely absent (oiior 
chism) ; one or both may be mtra- 
abdominal, in the inguinal canal, on the 
perineum, or underneath the mons 
{crypiorchism) , or they may be super- 
numerary (^polyorchtsiii) 

Atrophy of the Testicles * This may 
be congenital or acquired because of 
trauma or disease 

Acquired Diseases of the Testes 
Orchitis (Inflammation of the Test! 
cle) This may be caused by trauma, 
by gonococci or other infections, by 
mumps, by tuberculosis, and by syphilis, 
and It may occur as a complication in 
infectious diseases 

Orchitis caused by trauma, infection 
or by mumps is charaefenzed by ex- 


tremely painful swelling and enlarge- 
ment of the affected testicle It is asso 
ciated with fever, and the inflammation 
usually extends to the epididymis 

Epididymitis: Inflammation of the 
epidid3TiJis may be gonorrheal or non 
specific, acute or chronic 

Gonorrheal Epididymitis: This 
may follow acute anterior gonorrheal 
urethritis when the infection extends to 
the posterior urethra, or it may be 
caused by chronic posterior urethral or 
prostatic infection One or both epididj - 
mi may become affected , the inflamma- 
tion may extend to the scrotum, the 
orchis and the spermatic cord The 
sytnpioms are seiere pam m the testes, 
swelling and tenderness m the affected 
epididymis usually at the globus minor, 
and pam m the groin The scrotum is 
thickened, inflamed and tender and there 
may be a hydrocele The patient, w lien 
walking is bent forward with legs 
spread wide apart and attempts to sup 
port the heavy and inflamed scrotum 
The local inflammation is accompanied 
by a systematic reaction of fever and 
leukocytosis, and there may be an ac 
ti\e gonorrheal discharge from the 
urethra 

Nonspecific Epididymitis: This 
may be acute or chronic It may be a 
result of direct trauma or it may occur 
as a complication m typhoid fever, men- 
ingitis, pyemia, and other febrile dis 
eases It may also be caused by posterior 
urethral inflammation incident to cathe 
terjzation, or the introduction of a sound 
or other instrument Surgical operation 
upon the prostate or the lower genitals 
may' cause epididymitis Jlilder cases 
may be caused by prolonged sexual ex- 
atement without gratification The 
symp/oMs are pam in the scrotum, pen- 
neum and ^oin Generally the mflam- 
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mation and swelling is not as severe as 
m gonorrheal epididymitis 

Tuberculous Orchitis and Epi 
didymitis This is usually a chronic 
disease A painless nodular swelling is 
first noted in the globus minor or major 
Several lesions may gradually form and 
coalesce into a nodular mass The scro 
turn becomes attached to the testicle 
hardened swollen and puckered The 
lesions eventually break down forming 
sinuses which discharge serocaseous ma 
terial Tuberculous orchitis and epididy 
mitis are usually associated with tuber 
culous infection of the seminal vesicles 
and prostate or with tuberculous infec 
tion elsewhere The pain is not as in 
tense as in acute orchitis or epididymitis 
Syphilitic Orchitis and Epididy 
mitis This usuallj occurs as a tertiary 
manifestation of sypiiihs The entire tes 
ticular structure presents chronic inter 
stitial changes Four clinical types are 
considered (1) Orchitis fibrosa syph 
ilitica m which one or both testes are 
atrophied indurated somewhat irregular 
in contour and painless There may be 
an associated slight hydrocele It is said 
to be the result of gumma improperly 

treated (2) Actne gummatous orchitis 
which IS characterized b) the formation 
of a gummatous lesion that may cause 
destruction of the outer covering of the 
testicle and scrotum exposing the testes 
(3) Generalized sclerogummatous orchi 
tis (billiard ball testicle) m which the 
testicles become enlarged smooth 
rounded hard and heavy and are devoid 
of sensation (4) Sjph.litic epididjmo 
orchitis m which small nodular gumma 
tons masses occupy chiefly the globus 
major of the epidul>-mis It is associated 
with some changes m the testes This 
t>T>c resembles tuberailous orchitis 
Sjih.Iit.c orchitis and epididj-mitis sel 


dom cause pain or discomfort Serodag 
nostic tests for syphilis are usually pos 
tive 

Tumors of the Testes Intrasaota! 
neoplasms may be benign or mal gmit 
Benign Neoplasms These are ej-sts 
and solid tumors they may anse fron 
the seminal vesicles the epididymso 
the tunica vaginalis 

Cysts Tliese may be spermatocelft. 
simple cysts and dermoid cjsts 
Spermatoceles These are retenton 
cysts developed from seminiferous ducts 
or from remains of the Wolffian stme 
lures they may be small or large sngc 
or multiple Small cysts cause no syttif 
toms large cysts may cause a dra^^f 
sensation m the scrotum A single 
erately large cyst may be mistaken o 
an additional testicle 
Simple Cysts These are usually 
uated above a testicle They maj ^ 
from trauma or from tortion of t' * 
matic cord or they may b® congw 
The congenital cysts originate * 
mains of Mullers ducts they 
the sessile and stalked hydatids 
usually cause no pain and very 1 h ® 
comfort unless tliey are large 
yielding to palpation and transm t 
Torsion of the sessile hydatid may 
subacute orchitis 
Benign Dermoid Cysts TI 
unilateral they may be large or 
and contain sebaceous material m ' 
may be imbedded hair Tliey areo* 
symptomless unless they become 
fected jf. 

Solid Benign Tut tors These are 
noma fibroma lipoma leiomyoni^ 
mangioma and lymphangioma 
tumors when small cause no symp 

when large they cause discom o 
heaviness because of tl eir ^ 

tumors are fairly hard some are 
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onsistency oi the testicle others are 
harder tlian the testicle They are 
usually painless unless some of the ner\e 
filaments are invaded Then thev may 
cause neuralgic pam in the scrotum 
Malignant Neoplasms These are 
malignant teratoma seminoma (embry 
onal carcinoma spermatoc) stoma) 
adenocarcinoma and sarcoma 
Teratoiia This is a fairly common 
1 igh!) malignant tumor it ma> vaiy in 
size from a Inzel nut to a tangerine, 
it IS tisuall} hard but ma} have soft 
areas The tumor contains v arious glan 
dular structures It causes metastasis to 
distant organs Tlie urine and blood 
contain large amounts of Prolan (Ante 
nor pituitarj like hormone ) 

Sei iinoi 0 (embryonal carcinoma 
spermatocystoma) This is a highly ma 
Iignant tumor of ep Ihehal origin and is 
Said to comprise about 65 per cent of the 
malignant tumors of the testicle It is a 
soft rapidly growing tumor it is usually 
unilateral and is at first painless As the 
tumor grows it develops some pain and 
tenderness often only a dragging sen 
sation It causes metastasis though sel 
dom to the mgviinal glands The scro 
turn may develop large tortuous veins 
The urine will jield large amounts of 
PresKw 

Adenocarc iioi lo This springs more 
frequently from the epididymis than 
from the orchis It may grow to a fairly 
large size Wl en the tumor onginates 
from and is confined to the cpid dymis 
It may cause atrophy of the testicle and 
no appreciable increase of Prolan in 
the urine The tumor is of comparatively 
slow gro th and metastasizes slowly 

Sarcot a Sarcoma of the testicle oc 
curs more frequently m the very joung 
than m adults A benign tumor may un 
dergo sarcomatous change or the tumor 


may be a primary sarcoma It is usually 
soft has distended blood vessels is of 
rapid growtli and causes a hemotogen 
ous metastasis The Prolan content of 
the unne is greatly increased The dif 
ferential diagnosis between a carcinoma 
and sarcoma is often difficult without 
microscopic aid 

Neuralgia of the Testicles Severe 
stabbing or aching pam may occur in 
the testicles will out any discoverable 
lesion Occasionally it may result from 
a blow or a kick or other trauma or the 
pain may be referred from the ureter 
prostate seminal vesicles bhdder or 
perineum 

Dtsenses of the Spermatic Cord 

Inffammation of the Spermatic 
Cord (Fumcuhtis and Vasitis) This 
may result from disease of the testicle or 
cpididjnns as m gonorrhea or other 
types of orchids and epididy mitis from 
intraabdomma! inflammations as in acute 
appendicitis focalized peritonitis or from 
disease of the prostate Inflammation of 
the spermatic cord is spoken of as fumeu 
litis and inflammation of the vas deferens 
IS known as vasitis 

Occlusion of the Spermatic Cord 
This may result from inflammation gon 
Qtebfta. and. ixcoplasm 

Neoplasms of the Spermatic Cord 
This may be benign or malignant The 
benign growths are cysts lipomas or 
other ben gn growths The malignant 
growths are ch efly sarcoma carcinoma 
IS rare Sarcoma is found oftener in 
middle aged men than m young it usu 
ally affects the mtrascrotal portion of 
the tube grows rapidly and is highly 
malignant 

Varicocele This is a dilatation and 
vancosify of the veins of the spermatic 
cord The veins are elongated and are 
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palpible in tlie scrotum as heax’j strands maj occur earlier The entire priJ^t 
of knotted rope It ocatrs clncfl^ in niaj become enlarged oronhapartd 
) oung people most frcquentl) on the it, the so-called ‘ median bar EoJir" 
left side A \ancocclc de\ eloping in nient of the prostate interferes mthin 
older men may be due to an obstnictive tiirition, either slo\Mng the strtfin tr 
lesion of the spermatic \cin, this niaj cnttrcl> preventing mictuntion bv cco- 
occur in renal neoplasm pjonephrosis pressing the posterior urethra! on?®, 
and venous thrombosis In these cases Tlie amount of interference depri 


the varicocele is more often on the right 
side and occurs spontaneously 

Disease of the Somuinl J'estcles 
The seminal v cstcles arc situated 
mtraabdominally above and on either 
side of the prostate gland They secrete 
a mucoid fluid m which float the sper 
matozoa, they also serve as reservoirs 
for the sperms 

Seminal Vesicuhtis In/laminalion 
of the seminal lestelcs may occur as a 
complication of gonorrheal urethritis 
epididymitis and prostatitis They may 
become tuberculous or be invaded by 
inalignant neoplasms Inflammation of 
the vesicles will cause discomfort in the 
perineum and difficulty m urination 
Tumors of the vesicles will cause 
perineal and bladder pressure symptoms 
and occasionally bloody spermatorrhea 
Calculi in the Seminal Vesicles 
These may be large or small hard or 
soft They usually cause pressure sv-mp 
toms and may interfere with urination 
and defecation Other symptoms are 
pain in the groin testicle and rectum 
and occasional hematospermia The cal 
cul, may be pilpaUe per rectum or dis 
coverable by x rays 

Diseases of the Prostate 

Of the Pros . 
tate The commonest disease of the i 
Th?s ^*>Pertrophy and prostatism . 
This occurs m varying degrees ,n most , 
men past the age of 60 years though ,t | 


upon the degree of hyperplasia OfC 
sionally it nuy prolong the starting 
or cause dribbling of urine at the w 
of micturition The cause of pro't^-.f 
hypertrophy is not known Tlieoretica v 
It IS bchev ed to be due to altered ir ® 
action between the testicular and pr- 
tary sex hormone* 

Tlie term median tar denotes 
titism iinas«ociatcd with 
prosialic hypertrophy There arc 
types the true and false bars 

True median tar occurs when thep:^ 
tenor arc of the bladder orifice is ^ 
vated by a fibrous striicturc stre 
across the posterior hp of the 
orifice tlie prostate otherwise beiHe 
mal 

Tlic false median tar, the les, 
of the two has a tendency to gro® ^ 
wards and encroach upon 
trigone which causes an imfo = 
creasing of the vesicle tngone 
versely There is also a 
dian bar (or commissural hypertr 
which IS composed of 
dular tissue originating from u’ 
cosal glands 

Symptoms of ProstattstB 

(1) Bladder Symptoms 
whether caused bv hyperplasia o 
entire prostate or only by a me ® ^ 

may cause dilatation of the 
<ystilis the latter being due to 
position and infection of the re^ 
unne (See p 981) 
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(2) Urutary Symptoms Retention of 
me difBcult> m starting and stopping 
le stream or slowing the stream may 
e due to compression of the intra 
bdominal portion of the urethra or the 
eck of the bladder 

(3) Hcjmtiina This may be due to 
uptiire of a varicose ^ein or to ukera 
ion of the mucosa of an intra\esicle 
^rostatic lobe 

(4) Rectal Symptoms These are a 
ense of fullness in the perineum and in 
erference with defecation if the prostate 
s large 

(5) Sexual Symptoms Early prosta 
tic hj-pertroph) may cause increased sex 
ual excitement moderate prostatism 
may cause painful ejaculation menosper 
mia or pseudopriapism Advanced pros 
tatism maj cause sexual incompetence 

(6) Cystitis and xcsicle calculus may 
complicate prostatism 

Malignancy of the Prostate Car 
cinoma This is a fairly common tumor 
of the prostate it may occur in a pre- 
1 lousl) hjpertrophied gland or m a non 
hypertrophied one The prostate is if 
regular in shape the mass being stony 
hard The symptoms may be those of 
prostatic hjperplasia Carcinoma of the 
prostate is occasionally diagnosed roent 
<^sieJns^c3lhj hfjaxfi, fhe. nf. 

s}mptoms by the finding of rarefaction 
of the pelvic and other bones of the 
body 

Sarcoma Sarcoma of the prostate is 
rare and may go undiagnosed The 
sjmptoms are tliose of prostatic hyper 


trophy AH malignant tumors of the 
prostate cause metastasis and per con 
tra malignancy elsewhere in the body 
maj metistasize to the prostate 

Benign Tumors of the Prostate 
Benign prostatic tumors are very rare 
and may not easily be differentiated from 
benign hypertrophy 

Prostatic Cysts These may be small 
or large they are asymptomatic except 
when they are large and cause obstruc 
liie symptoms A cyst may be palpable 
as a soft circumscribed fluctuating mass 

Prostatic Calculus Calculi may de 
velop in the acini of the gland , they are 
fairly common and may be single or mul 
iiple Because of their hardness they 
may simulate carcinoma When large 
they may cause obstructive symptoms 
An X ray examination may disclose the 
presence of calculi or they may be felt 
through the rectum by the palpating 
finger 

Prostatic Syphilis This is a rare 
condition The prostatic gland may be 
indurated and irregularly nodular A 
gelatinous prostatic fluid exudate hanng 
a foul odor may be caused by a gumma 
of the prostate 

Prostatic Tuberculosis This may 
be secondary to tuberculosis of the kid 
•Tfyy Waddcj; uc'ithr.x. e.TJihfbyniE, 
turn or to generalized miliary tubercu 
losis Caseatmg lesions may cause a 
caseous exudate The diagnosis may be 
suspected when tuberculous lesions are 
found elsewhere in the urogenital tract 
or m the vicinity of the prostate gland 
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CHAPTER XXV 


Examinabon and Diseases of the Bones and Joints 
and of the Extremities 


The ocammaUon of the extremities 
including their bones and joints is a 
Mrt of €\ery general physical examina 
ion 

Much ma> be learned hj a careful ex 
immation of these members of the body 
IS It ma\ reveal developmental errors 
birth injuries childhood bone and nerve 
disease and such adult injuries and dis 
“ases as hav e a predilection for the bonj 
structures joints or tlie soft parts of the 
‘xtremitves 

At present most examinations of the 
bony framework of tfie body are consid 
ered incomplete unless checked by the 
roentgen raj To interpret a roentgeno 
gram correctly one must have a thor 
ough knowledge of the normal structure 
and the various changes that may occur 
m a given area as a result of disease. 
Therefore a thorough ph> sical examina 
tion is essentia! for a correct diagnosis 
which cm be amplified and confirmed bj 
the X ray findings 

Ossification Centers 

In the normal ossification centers and 
epiphyseal union of various bones should 
occur at definite ages Marked deviation 
from the normal indicates a palboli^ic 
process Bone development at various 
ages and the appearance of ossification 
centers and epiphjseal union show the 
following 

At Birth Both fontanels are open 
ossification centers are noted m the 
lower end of the femur the head of the 
tibia and some of the bones of the foot 
(astragalus calcaneus and cuboids) 


At Two Months The posterior fon 
tinel closes the first ossification center 
IS noted in the head of the humerus 
At Six Months The two lower cen 
tra! incisors of tlie deciduous set appear 
between the sixth and eighth month 
Centers of ossification are noted in the 
lower end of the radius the lower end of 
the tibia the os magnum and the unci 
form bones of the wrists 
At One Year The four upper in 
cisors are erupted ossification centers 
are now found at tlie head of the femur 
and the third tarsal cuneiform bone 
At Two Y ears The four canine teeth 
are erupt«l and the anterior fontanels 
are dos^ The usual closing time is at 
or about P‘> years Ossification has a! 
ready occurred m the upper scapula the 
lower end of the humerus the pyramidal 
bone of the wnst and the second center 
for the head of the humerus 
At Three Years The four posterior 
molars are erupted ossification is noted 
at the extremities of the metacarpal 
metatarsal and phalangeal bones 

At Four Years There is ossification 
of the semilunar bone (wnst) the head 
of the fibula the scaphoid and the first 
and second cuneiform bones of the foot 
At Five Years There is ossification 
of the head of the radius the scaphoid 
the semilunar bones of the vmst the 
patella and the greater tuberosity of the 
femur 

At Six Years The first molars of 
the permanent teeth usually erupt and 
epiphyseal junction occurs at the head 
of the humerus 
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At Seven Years The incjsors begin 
to erupt at the seventli year and are 
fully erupted by the eighth year ossifi 
cation at the lower end of the fibula is 
completed by the end of the seventh year 

At Nine Years Ossification is noted 
m the olecranon process the lesser tu 
berosity of the femur and the head of 
the os calcis 

At Ten Years The eight bicuspids 
should be erupted and the external con 
dyle and the pisiform bones should be 
ossified 

At 11 Years The canine teeth begin 
to erupt at II years and should be fully 
erupted by the fourteenth year Ossifi 
cation IS noted of the internal condyle 
the trochlea and the head of the tibia 
(second center) 

At 12 Years The second molars be 
gm to erupt at 12 jears and should be 
completely erupted at 15 years 

At 13 Years Signs of puberty should 
be well marked Ossification is com 
pleted at the head of the acromion proc 
ess the tip of the scapula and the outer 
end of the clavicle Epiphyseal junction 
IS noted at the head of the calcaneum 


Epiphyseal Junctions Eppli)>®J 
junctions of the various bones occur al 
different ages The head of the humenis, 
first ossification center at two mcrSu 
second at six years the head of tii 
calcaneum at 13 years, the olecrincns 
14 years the trochlea and the head V 
the radius at IS years the tubero n d 
the femur at 16 years the internal 
dyle at 17 years the acromion pn^ 
ess the outer end of the clavicle e 
heads of the metacarpal metatarsal 
phalangeal bones the head of the fero"f 
and the lower ends of the tibia and 
at 18 years the lower end of ® ^ 
and the heads of the tibia and fi * 
19 years, the second center for the « 
of the humerus the tip of the scapi 
the external condyle and the lo ^ 
of the radius at 20 years and t c ® 
end of the fibula at 21 years ) ^ 
end of the twenty first year 
and epiphyseal union should 
pleted 

Premature ossification occurs m 
pergonadism Delayed ossification t> 
m hypopituitarism hypogonadi^ 
thyroidism and m gigantism ^ 

are thinner than normal inhypcrt ' 


Tlie Bones 


Physical Examination of the Boi 
The parts to be examined as well 
the corresi>ondmg parts of the body , 
under examination must be bare 

dolh,„B so lint ,l,e 
cnrcfullj compnred This is done by 
stechoii tmmfuhhon m. 

sural, on and aussullaliau nnd often 
ra\ exaimnation 
II) ,usfccl, on the patients 
niay be studied and Ibis should be tit 
''hile be ,s l,i„e slaudine vtalltne a 
stoop.,,,; eaerj as,cct lieinc mirntt 


obseiaed The posture of the ^ 
whole and the extremities mn) 
studied and any atrophy of ^ 
tumefactions or distortions oft ^ 
angles of bones orciirvatureo t ^ 
should be noted and estimat ^ 
fo/<jr of the parts and the , 

dilated veins should also be 
I5y palpation the muscles arc 
gated as to their rigidity or 
the joints are felt in order to ^ 
thev are rigid relaxed J • 

brawny enlarge*! glands arc 
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^\ered bonj prommences outlined and 
isplacements ascertained 
Bj mampulalion the condition of the 
nnts may be determined i c whether 
le joints are limited in range of motion 
igid or m a healthj condition 
iiacsaralcan is a most vnjciahte means 
f determining the definite d^rce of anj 
xisting deformity, and b} keeping rec 
rds and comparing them from time to 
ime it can be determined whether the 
ondifion is improving is stationary or 
s growing progressive!} worse 

By auscuhaiton now little practiced 
he earl} orthopedists recognized five 
ounds (1) Simple dry friction sound 
2) dry grating sound (3) coarse grat 
ng sound (4) moist crepitant sound 
[S) coarse crepitant sound (McCurdy) 

X rav or roentgenographic e:camina 
ion will reveal deformities fractures 
wne densities and calcific deposits 

Bone Diseases^ 

The bones in general are studied with 
a view to determining their size and 
shape The bones of the body maj be 
deformed because of disease or such 
deformity may be caused b) (I) In 
jury (II) infectious diseases (III) 
general disease not limited to one bone 
(IV) tumors and (V) cysts 

I Injury An injury may cause 
localized swelling by producing suhpen 
osteal hemorrhage by the formation of 
callus at the site of a fracture ot by a 
deformity due to a poorly united Irac 
ture 

Tliese may be recognized by inspec 
tion and palpation and by an x ray ex 
ainmation A subperiosteal hemorrhage 
usually presents an elevation which is 
tender to touch somewhat yield ng to 
deep pressure and when not under great 


tension may give nse to fluctuation 
This may be elicited by gently tapping 
simultaneously with the flexor sides of 
the distal phalanges of both index fingers 
at the divergent limits of the swelling 
The presence of callus at the site of a 



F g 1 — Osteomyel tis 
(Courtrs/ of Dr Leon Sol s CoJ en ) 

fracture is recognized by the presence 
of an abnormal elevation along an other 
wise smooth surface of a bone The ele 
vation is liard and nonyielding to touch 
and IS usually painless Bone deformity 
due to a badly united fracture may be 
diagnosed by a change m the general 
contour of the bone at a certain point 
vvh ch may result in angulation or other 


* For Symptoms See p gl 
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deformitj, often interfering with normal the bones of the head and face tlies^er 
function tiura the humerus the radius ard iti 

11 Infectious Diseases Infectious the fingers and the scapula The paw 
diseases may give rise to inflammatory israrel> affected 
changes in the bone, if the initial inflam Symptoms During the earh 
mation is in the periosteum penosUtu there ma\ be fever malaise and 
will take place , but if the bone structure pain over the affected part AVTien net 
IS affected osteomyeUUs may result sis and suppuration de\elop there 

Acute infection may occur in a bone be be fluctuation signs of bone destrurt 


cause of direct injur) or indirectly by 


dir " 1 1' 

« J': 


Fij 2— Tuberculous dactylitis 
{Sfxnatenlosa ) 

the infection being earned to it by the 
circulation from a remote portion of the 
bod) 

The presence of periostitis and osteo 
mjehtis IS recognized b) the ocairrence 
of pain o\er the affected part and b> 
fe\er sweats and leukoc)tosis Pressure 
o\er the affected part causes pun, the 
o\erI)mg muscles ire iisuall) rigid and 
the skin maj become inflamed \Vhen 
suppuration ocairs, fluctuation ma> l>e 
elicited 

Bone Tuberculosis (Tuberculous 
Osleouiyehtis) Tin, usinll, starts 
the cancclloii, ends of lonj; bones in I has 
a toidincr to siirrad to the qnphjsis 
often nnailmi; tlic joint ocdsionallv the 
shaft nn) l.mmeimolied This disease 
IS not confined i„ Uic Ions tams The 
comm. „ site, of nifc-clion arc the aerte 
lirac Iht l„„ er cn J of the femur the ml 
SIS thelnps da Id n and f, huh thetU 


and tile formation of discharging s 
often the pus ma) burrow its ""S) 

I the sheaths of muscles or large 
I and form a cold abscess at a distance trof 
Its seat of origin 

Tuberculous dact)htis o*^^”*^* 
pally in the j oung When the s J 
the bone is affected causing pen'^ 

swelling It is called 

Osteomyelitis This is an inlb^ 
tion of the bone marrow caviu a 
the soft tissues and the cells ^ ^ 

versian canals m the cancellws 
or m the medullary ca\it) ^ 

simple or infectne eiUier ^ , 
acute or chronic localized or d n'j' ^ 
Simple osteomielitis is not due ^ 
tenal infection The localized » ^ ^ 
causerl b> traumatism i f pj i, 

fracture The diffuse nrict) ^ 

seen m conjunction witli nc 
osteitis deformans It usual) 
softening of the bone and 
ing The chronic tjpe cau es 
of the bone jij t 

Infectne or p>ogenic o 
causetl b) Ijactenal infection • 
staph) lococci strejitococci 
tjphoul and paratiiihoid bacd i 
bacilli gonococci and annoits 
organisms The infection | — 

net! bi the bloofl stream 1 ' 
plntics or It maj gain entrance 
1 wound ;■ "s 

The clinical manifcsfations j 
fe\cr chilU and sweats, tb'S rra' 
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ompinied bj prostration P'lin is acute 
■goring gnawing or aching o\er the nf 
tected area and there may be marked 
tenderness on palpation and on manipiila 
tion Swelling distended aems and 
edema develop later During the early 
stages the k raj itiaj not rev eal the af 
fected area \\ hen necrosis develops the 
X ray examination may indicate it 
Periostitis This inav be aaite and 
chronic The inflammation is seldom con 
fined to the periosteum alone but gen 


erally occurs in conjunction with inflam 
mation of the bone (osteitis) thus 
causing an osteoperiostitis 
Acute periostitis is often associated 
with some degree of osteomyelitis It 
may be caused by trauma extension of 
inflammation from other structures 
blood stream mfectvoiv certam febnk dvs 
eases exposure to cold constitutional 
diseases by poisoning with phosphorus 
or mercury It is often found among 
pearl polishers This condition may af 
feet any bone it may be local zed or 
diffused 

Symptoms There is a sharp nse in 
temperature severe pain w orse at night 
and exquisite tenderness to touch over 
the affected area whicli is red and hot 
to the touch 

The disease may terminate m resolu 
tion or it may cause bone necrosis 


Qironic periostitis is often syphilitic 
and may 1 e manifested by the formation 
of nodular swellings. These are usually 
soft and not v ery tender to touch Occa 
sionally tliev may degenerate and m 
voUe the bone causing caries or necrosis 
Syphilis This may be acquired or 
congenita! Acquired syphilis is charac 
tenzed by periosteal thickening and in 
the tertiary stage by gummata In eon 
gcmlal syphilis bone swellings are quite 
common and periosteal thicl enmg of the 


skull bones is frequently noted (Parrot s 
node) 

According to Goldihwait the bone le 
sions of syphilis occur most commonly 
in the hereditary fonn and in the tertiary 
stage of the acquired disease being rare 
in the secondary stage though acutely 
sensitive small areas of periostitis often 
multiple are occasionally found m the 
secondary stage 

Hereditary lesions are divided into 
early and late forms The early form 
occurs soon after birth and resembles 
nckets Gelatinous masses are fonned 
beneath the periosteum and at the epi 
physeal line with sometimes true frac 
ture of the shaft or separation of the 
epiphyses There is said to be thicken 
mg of the periosteum and bone cortex 
The so-called juxta epiphyseal type of 
late hereditary syphilis displays areas of 
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mon complaint is pain m the lower 
limbs, the tibiae seem to be the bones 
most often affected The deformities 
consist of thickening and bowing of the 
bones The bowed appearance is usually 
due to the fact that the cortex thickens 
much more upon one side than upon the 
other The medullary canal is sometimes 
completely hidden by trabeculae of bone, 
the bone being greatly diminished m 
density and weight In some cases the 
cranium shows the earliest changes 
Goldthwait speaks of “acutely sensitive, 
swollen areas, exquisitely tender with 
the skin over them somewhat reddened,” 
which never open spontaneously, but 



Fig 6— Rickets 

exude pus, sh™,ug 
oulj cI,ro,„c .nllummaloo’ t.ssue The 
I'SS often becomes so 
marked thst the patient ts fomed to 
adopt a setssors leg • g,„, ,he mot.on at 
the hip joint being greatlj impeded 


While It is difficult to diagnose Pagtts 
disease in its early stages except b 
x-ray examination, it is readily rec(^ 
nizable in the advanced stage Tie bet 
seems small and triangular in sbapt 





Fig 7 — Osteitis deformans (Paget®*** 
(Jefferson Hospilal ; 

With its base upward The bend 
and dome shaped, the upper dorsa 
tebne curve outward so that t e 
IS pushed forward the upper ex 
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'‘s seem to reach very low, resembling 
lose of a chimpanzee The legs and 
■juie ma> become extremely bowed, so 
“Ut the person becomes shorter m stature 
id develops an awkwTird gait 
Paget s disease maj at times affect only 
few bones either the head alone or one 
: both tibiae, fibulae or the femurs In 


L^ontsasis Ossium A rare condition 
m \\ hich a general ov ergrow th of cranial 
and facial bones exists causing a honlike 
faatl expression accompanied b> en 
largtment of soft parts of face and neck 
Osteitis Fibrosa Cystfca or Hyper 
psr^thyroidism This is an inflamma 
tory disease of the bones causing a 



Fig S— Bone cyst (osteitis ftbrosa cystica) 

(Dr Thomas Shallow's case JtSerson Hospital ) 


any case when there is reason to su^ect 
Its existence recourse should be had to 
X ray examination which may show 
longitudinal stnae of increased porosity 
and density m the same bones The skull 
bones are uniformly enlarged and show 
an irregular knobby appearance 


rarefying osteitis with fibrous degenera 
tKwi and the formation of cjsts The 
large long bones are usually affected 
I e , the femur humerus and tibia This 
condition IS due to hyperparathyroidism 
which causes hj’percalcemia and hypo 
phosphitemia (See p 789) 
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9— Osteihs fibrosa c>s(ica Note fractures of thigh and leg 



of ° "l « ,th a i>eciil.ar!j *■" 

linttfcncss rcstilimi' m n-,t^ t and blue scicrotics 

turcs Tbisfomlition m ^ ^em/e Osteoporosis' Tins , 

prciutal or po>iraul bVe nrefact.on seen m I ' ^ 

I >tnaui life It „ Pitholofj.c fractures m.a> rcst-tt 
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rig 11 — Hand Schuller Oinstian » d s«a$c (After Thomiison Keegan and Dunn.) 



F g 12 — Osteoma of phalanx 


minor injuries or fractures may occur Band Schuller Christian sDise&se 
spontaneously without an> injur> Rare This is a disease of lipoid metabolism 
faction of the pelvic bones and of the and is characterized by exophthalmus 
upper femur occurs early in prostatic stunted growth softening and decalcifi 
malignancy cation of the bones of the sJcull and other 
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membranous bones and signs of dia 
betes insipidus (See p 771) 

Marble Bone Disease (osteopetro 
sis) This IS a condition in which the 
bones have undergone complete mineral 
ization The affected bones are whitish 
gray are extremely brittle and show an 



Fig: 13— Mult pie conger) tal osteos s 


entire absence of marrow space and of 
cortical demarcation 

IV Tumors of the Bone The van 
ous bone tumors are classified as (a) 
Benign and (fc) malignant 
(o) Benign Tumors Osteomata or 
Exostosts This usually occurs in the 
vicinity of the ep ph>seal line of the 
long bones the tumor being often cov 
ercd b> cartilage and capped by a bursa 
The two bonc» that are most frequently 
afTectcd are the lower end of the femur 
and the ungual phalanx of the great toe 


An osteoma or exostosis is a boni 
tumor similar m structure to the bont 
from winch it is an outgrowth anc 
occupies only a limited portion of its 
cumference thus differing from hj’pu 

trophy which involves the entirearcuiJ- 

fercnce of the affected bone Tbf'* 
tumors may be pedunculated or hare s 
broad base Their growth may be np 
or slow usuallj painless and cause 5- 
comfort onl> because their presence ro-) 
hinder motion or giv e rise to prfissu 
sjmptoms 

Ivory Exostosts This is an osteo 
the bony growth is of great 
IS found on the flat bones of c ^ 
in Ihe orbit in the auditory meatoi 



T'Piifi 15 cll^ 

Xanthoma Tuberosum A podu' 
actenzed By the formation o ^ 
upon the extensor or flexor su ^ 
the extremities It is a o'^ 

grow th usually multiple and ou 
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ie joint and at other pressure points 
e the knuckles knees elbows palms 
oles and buttocks In these locations 
ley often assume a bonelike hardness 
nd may be mistaken for osteomata 
^thomata occurring in other parts of 
ne body, f e neck cliest, mucous mem 
rane of the mouth and the eyelids are 



Fg IS — Sarcoma of t bia 
(Ph la Gen Hosp ) 


jf softer consistency and occur m small 
lodular or flittened masses 
Chondroinata These are cartilaginous 
lormations that may occur upon the 
tsvhjitmgw ji'st? (i\v iXKiscsrps} ivawv 
\here they are usually multiple Chon 
dromata may develop upon any portion 
of the body which contains cartilage 
therefore they are the most common of 
the benign tumors The mass when 
superficial maj be palpated as a hard 
though somewhat flexible tumor it does 
not cause pain but interferes with mo 
t on or causes friction because of its 
presence A chondroma may undergo 
cystic degeneration and may at times 
grow in conjunction with a sarcoma or 
a fibroma 


rtbrotiutfa These growths are likely 
to originate m the periosteum and most 
commonly affect the upper and lower 
jaws though thej ma> at times be found 
at the occiput the vertebrae the pelvis 
the nbs the sternum and the long bones 
These fibrous tumors of bone are of slow 
growth irregular in shape and of firm 
consistency They do not cause pain 
but may cause discomfort because of 
their location b> pressure and by cj Stic 
degeneration 

Epulis This IS a fibrous tumor orig 
inaJing from the periosteum of the lower 
jaw and is sarcomatous m character 

Ltpomala (very rare) may grow from 
the outer la> er of the periosteum 

(6) Malignant Tumors Periosteal 
Sarcomata These are of various types 
and of differing degrees of malignancy 
As a general rule the softer they are m 
consistency and the more closely they 
re«emble the embrjonic tjpe of tissue 
the more malignant the> are small 
round cell and spmdle cell sarcomata are 
more malignant than giant-cell sarco- 
mata Sarcoma may originate in a bone 
or may occur secondarily as a metastasis 
from another viscus A periosteal sar 
coma is usually found at the end of a 
long bone — and as a rule grows rapidly 
ft c»w<2r AWil? iif AT/' aivs* Akvi/y 
occurs in young indiiiduals and is ac 
companied bj rapid loss of weight and 
strength 

This t} pe of sarcoma often follows an 
injury It is as a rule not very painful 
and js associated with dilated veins over 
the tumor and enlargement of the neigh 
bonng lymphatic glands Metastasis oc 
curs through the blood stream and most 
cmnmonly affects the lungs though the 
h\er and other organs may be invaded 
When metastasis takes place it is evi 
denced by anemia general weakness and 
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cachexia and such local symptoms as 
may be produced by the affected organ 
Endosteal or Myeloid Sarcomata 
These are of ^e^y slow gro\vth, they 
usually affect the ends of the long bones, 
i e, the lower end of the femur and 


Carcinoma This is always seoadir 
to carcinoma elsewhere in the bolr 
Thus carcinoma of the jaw niaj fo’b* 
carcinoma of the lip or mouth An e? 
thelioma of the leg may cause a sqs 
mous celled carcinoma of the tibia, f 



Fig 16 — Melanoma 

upper end of the tibia , the upper end of is usually the spheroidal 
the humerus and lower end of the radius, noma which metastasizes to tlw 
the sternal end of the clavicle, and the particularly from the breast or the 
upper jaw This form of sarcoma is the roid gland Carcinoma of a boo® 



Fig 17 — Sarcoma of knee 


least nul, grant .nnd seldom gives r 
to metastasis or bmphatic enlargeme 
I am over the mass occurs at an ea 
stage ol Its development The tnmor 
lard dunng the earlj stages anil I 
comes softer as the outer shell of bone 
btohen through, viddmg crepitation 
pressure. 


ally not ver) painful but causes 
neous fracture of the affected ^ 
Multiple Myeloma These are 
malignant neoplasms pj d 

cancellous tissue of bone 
bone marrow plasma cells ® 
m the ribs, sternum vertebra ^ 
cla\ iclc and ends of long bones 
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i[( show areas of decalcification having 
motii eaten appearance Bence Jones 
bnmmuna is usually present 
V Cysts Bone c> sts may be classi 
:d into four tjpes (See Fig 8 p 729) 

1 Cystic Degeneration of Bony 
tructures 

(a) Osteitis Fibrosa Cystica This is 
laractenzed b> cyst formation of the 
ids of long bones i c the femur hu 
lenis and lib a They are usually pain 
ss ind of long duration often resulting 
1 eil) er breikdonn of the cyst or frac 
lire of the affected bone Tins condition 
aaj folio V traumatism but is usuallj due 

0 hjperparathjroidism (See p 789) 
(h) Dentigerous cysts (follicularodoo 

oma) These usually occur soon after 

1 e second dentition and are due to an 
xcessive number of dental follicles 
They appear as bony shells m the gums 
lenealh the tooth margins are crepitat 
.ng to pressure and often contain one or 
nore teeth 

(c) Osteoi cilacia {Mollities oss tti i) 
a id Osteoporosis These are character 
ized by softening of the bones resulting 
in deformil es of the 1 mbs spine thorax 
and peUis They are assoc ated with 
muscle pain great i eakness anem a and 
other signs of a deficiency disease There 
IS a lack of calcium phosphorus and 
other osteoid tissue It is associated 
w th steatorrhea and is often seen in 
pregnancy 

2 Degeneration of a Bone Tumor 
In this type the cyst is the result of <ys 

Tlie 

Physical Examination of the Joints 

The JO nts are examined for size mo 
b I ty and s gns of inflammation 

Size When only one joint is in 
\oI\ed Its size should be compared by 
actual measurement to the correspond 


tic degeneration of a previously existing 
tumor * e giant cell sarcoma myxoma 
chondroma or a fibroma These may be 
diagnosed because of the occurrence of 
softening over a previously hard mass 
3 Cysts Not of Bony Origin 
These are hydatid and dermoid cysts 
they are rare and when present may be 
recognized by their size fluctuation ab 
sence of pain and their benign tendencies 
Aspiration and examination of the cyst 
contents usually reveal their character 



F g 18 — Hydat d cysts in the delto d muscle 

4 Syphilis congenital or acquired 
may at times cause cystic degeneration 
of bony structures The diagnos s may 
be suspected from the history and posi 
tive blood or spinal fluid findings 

Joints 

mg joint on the oti er s de If similar 
joints on both sides are affected then 
the relative s ze can only be judged by 
companng them to the other joints of 
the body and to one s mental picture of 
a normal joint 



ExamtnaUon and Diseases of the Bones and Joints 737 


Heberden s nodes These are cir 
msenbed swellings situated on the ter 
jnal phalanges of the fingers fre 
ient!> noted in rheumatoid arthritis 
"id found in elderly subjects appar 
itlj in perfect health 
i Henoch's Purpura This is often 
sociated with acute swellings of the 
3mts It IS as a rule found in children 
Gout This IS characterired by swell 
ig of the joints particularly those of the 
irge toe and thumb The swelling is 


the body may be the seat of this disease 
The disease is slow in its progress and 
causes suppuration w ith sinus formation 
associated with wasting of the muscles 
around the joint or affected part 
Syphilitic Arthritis This has al 
ready been discussed under syphilis of 
the bones it maj be due either to ac 
quired or congenital syphilis The joint 
IS usually enlarged not very painful or 
tender to touch and the diagnosis often 
depends upon other signs of sj'ph lis 



isually due to so called chalk deposits 
ir sodium bmrate crystals 

Scurvy This IS a deficiency disease 
lue to lack of vitamin C Hemorrhages 
Tvaj occur subpenosteally and into the 
lomts causing the joints to become tense 
ind swollen 

Hemophilia purpura and other blood 
djscrasias may cause extravasation of 
blood m ^arlOus jonts and simulate 
arthritis 

II Chronic Joint Affections Os 
teoarthntis This is primarily a dis 
ease of the cartilages and bones causing 
a destruction of the cartilage with the 
formation of a bony joint wh ch gives 
nse to the format on of bony outgrowths 
or excrescences {hyPertrop! ic aril ntis) 
Tuberculosis This is more fre 
quently found in children than m adults 
usuallj one jomt especially the hip is 
affected although any joint or bone in 


Charcots Disease This is associ 
ated with multiple cerebrosp nal sclerosis 
and often with locomotor ataxn it is 
characterized by great swell ng of one or 
more joints which are sometimes asso 
ciated with effusions The knee hip 
and elbo v joints are most frequently 
affected Qarcots joint disease is usu 
ally recogn zed as occurring n the course 
of diseases of the spinal cord as m tabes 
or synngomjel a and leading to chronic 
synovitis affecting one or more joints 
to brittleness of the bone wasting of the 
articular extremities and d slocat on 
Syringomyelia This is probably due 
to a congenital neural defect which later 
m life develops sp nal gl osis or cavitation 
in the region of the central canal In 
addition to the typ cal neurolog c mam 
festations there develop kyphos s and 
atrophy with deformities of the hands 
(See p 864) 

47 
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Hypertrophic Pulmonary Osteo- 
arthropathy This IS chiractenzed by 
enlargement or clubbing and curving of 
the nails of the fingers and toes Usually 
there is an associated enlargement of tlie 
vvnst and interphahngeal joints The 
lower end of the tibia and fibula may also 


be affected and occasionally there ir ? 
be enlargement of the lower ;a r 
This condition is frequently fen. 1 
m tuberculosis of the lungs chrcn-c 
bronchitis, bronchiectasis ciironc or 
dne affections and in congenital W 
disease 


The Extremities 


The Upper Extremities 
The upper extremities are examined 
for nutrition dev elopment the presence 
or absence of pulsating vessels, the mo 
bihty of the joints the condition of the 
fingers and fingernails and the presence 
or absence of tremors 

The Arms 

The arms are examined for muscula 
Jure color general nutrition and possi 
ble existence of tumors and painful areas 
Color The arms are usually of the 
same color as the rest of the body ex 


arm may be caused by local 
comlrtctmg the zetious ctret lahan f/tla 
member, artenotenous aiicurys i 
the elbow joint may cause a 1 he IIS' 
coloration 

Peditess is caused by acute infiai^ 
tion and local irritation Other (O^ 
lions may be due to staining bv ceitu 
dyes or to constitutional ^*®^***/.? 
jaundice argyria polycythemia 
son s disease, etc , 

Rashes Vanous skin diseases flsp 

their chanctenstic lesions upon th^ 
as well as upon other parts of the 



sailors Cl ■onsshoreme 

sailors hodcarners and foundryraen , 

open air bathers Csnn or ,ratcr7 

Cyanons ot tho arms ,s often seen 
cases of hear, ja„„rc ejanos.s of oi 


pstortasts is most frequently ne e 
the extensor surfaces seen 

elbows Yellowish spots are o 
upon the arms of those who 
to freckles elsewhere and ec 
phtgtts granuloma jungotdes f 
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d man> other skin diseases are fre 
lentl} found on the arms 
Scars Most scars are a result of 
auma Among these ma> be included 
iccination scars and those caused by 
ireless hypodermic injections Scars 
ay assume larious shapes and sizes 
•pending upon the nature of the ong 
,al cause Certain skin diseases form 
leers which m turn cicatrize e g 
phihs leprosy etc 



F g 22— Hyiwgcnes s of phalanges 
(Oise of Dr Krusen.) 


Tumors These may be either of the 
ioft parts as myomata hpomata fibro 
nata neuromata cysts or of the hard 
structures such as chondromata sar 
:oma or carcinoma 

Painful Areas These may be due to 
aeuntis neuromata osteomyelitis tuber 
culosis and parectasis (excessive stretch 
mg or distention) 

Anesthetic Areas These may be 
due to sp nal cord lesions and to leproqr 

Tenderness of the Joints This 
may be caused by any form of artbntis 
local infections fractures dislocations 
Raynaud s disease occupational neurosis 
injuries of the soft parts and interference 
ivith the circulation or innervation 


The Hands and Fingers 
Abnormalities of the hands and fingers 
may be congenital or acquired The most 
common of these abnormalities are as 
follows 

Spadelike Hand The hand is large 
coarse and broad the fingers thick and 
square with broad nails such as is often 
seen in inj'xedema If bone as well as 
soft parts take part m the enlargement 
deformit} may I e caused by acromegaly 
Claw Hand This deformitj usually 
occurs as a result of paralj sis and atro 



F g 23 — Polydactyl sm (supernumerary 
i finger) 


ph) of the interossei muscles and is 
seen in amyotrophic lateral sclerosis 
^rtngomyeiia and often m chronic an 
tenor pohom>eI tis and postencephalitis 
The fingers and hand are contracted 
resembling a bird s claw 

Hypogenesis of Phalanges Sev 
eral fingers are abnormally short in rela 
tjon to one or tivo normal fingers or one 
finger may be abnormally long possess 
11^ an extra phalanx (congenital) 
Sapemumerary Fingers These may 
occur as a congen tal malformation 
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Supernumerary fingers and toes areal Clubbed Fingers Beaded d»bb^' 
times found m those presenting Laurence is noted at the distal phalanges accon 

le s syndrome and often m their panied tvith roughening of tie ra.!) 
close relatives who are othenvise well (osteoarlhropathj ) This is often ob 



Pulmonary osleoarthropalhy (clubbed fingers) 


Distorted Fingers These are noted 
as a result of employment m certain 
ocimpations or of badly united fractures 
or from the effects of arthritis deformans 
and at times as a result of chronic rheu 


served m chronic diseases of the 1st 
and heart , at times it is a conger tal m 
dition and is sometimes termed 
ge nic os teopen ostitis ossificans of_^ 
bei|:ei^Tarie disease 
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Syndactylism: This is characterized 
by the joining of two or more fingers or 
toes. 

Acromegaly: The hands are broad, 
the fingers thick, rounded and sausage- 



Ftg: 30— Occupational 


like, and the fingernails are small. The 
bones are usually enlarged in propor- 
tion to the hypertrophy of the soft parts. 


both as a result of abnormal deposila d 
bony tissue in the joints and of parti 
dislocation of the affected parts. 

Elephantiasis: This ma) affffl trt 
or more extremities or a greater 
the body as a nonpitting edema. 

Hemangioma: This is a nrc 
tion. If an extremity is affected it nsi 
attain an unusually Urge size. 

Wrist Drop: This may result Etk 

lead, alcohol, or arsenic intodcaa'S. 
disease of the spinal cord, and d^esa 
or pressure of the brachial nene; i-® 
from musculospiral paralysis, 
ritis, beriberi, diabetic neuritis ard ^ 
injuries. In the author’s ^ard at t- 
Philadelphia General Hospit^a «a3« 
19 years of age developed wrist ‘ 
ankle drop following acute 

Occupational 

deformities occur as the result d 
pation and should be differentiated 



Fig 31— Cnnuloma fungoides. 

For exOTplr. Ite 

nay bTdTl taeball players may resemble 

e™. U.. “■> ■>' arrhrL dcformins. To 

Rheumatoid A “ obscure. Uiese conditions it is ncccssap . 

dufe, r “t »i*r the history and 10 

the most grolesioe deformiiie,. „t the My. 
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Abnonnalities of the Nails Cya 
Oils o{ the fingernails usually indicates 
oor circulation anemia and ^ enous 
:asis 

Hard brittle and longUudtnally 
rooved naifs are found m gouty indi 
idiials t 

Dry malformed mils may he caused by 
rophic changes resulting from injury lo 
lie finger or nerve and are also noted 



F g 32— Acrodermatit s (Raynaud s d wase ) 
in neuritis Rajnauds disease pulmo 
nary osteoarthropathj syphilis onjehia 
scleroderma acrodermatitis and granu 
loma fungoides affecting the fingers 
Ulcers and ecchymosts at the base of 
fne nails i\ not clue to trauma arc often 
noted m chloral addicts or in syphilis 
and Scrofula A small indolent ulcer 
near the nail especially if indurated and 
associated with enlarged Ijanph gbnds 
abo\e the inner condjle should arouse 
suspicion of a diancre A small indolent 
ulcer near the nail accompanied by an 
enlarged axillarj gland and fever should 
arouse suspicion of tularemia 

''‘fegalonychosts (Keyes) isan enlarge 
ment of the nail in its lateral dimensions 
not accompanied bj defective structure 
th s may be a congenital condition 


Quincke's capillary pulsation is a 
rhythmic flushing and blanching of the 
fingernails This is seen most frequently 
m aortic regurgitation but often also 
m anemia 

The Lower Extremities 
The lower extremities are examined 
for color condition of the skin and con 
dition of the musculature bones joints 
and vessels Any deformities and painful 
areas should be noted and an attempt 
made to elicit both the normal and ab 
normal reflexes 

For the examination of the color and 
skm see p 127 and for reflexes see 
p 831 

Muscles 

Atrophy of the viiiscles may be caused 
by disuse either because of enforced 
rest or on account of disease of the 
brain the spinal cord or of the nerve 
supply of the legs fracture of one or 
more of the bones or disease of the 
bones and joints Atrophy of the ante 
nor and outer muscles below the knee 
IS seen ra the peroneal type of progres 
sive muscular atrophy 

Enlargewent of the muscles of the 
legs particularly of the calves is noted 
in children suffering from hypertrophic 
muscular paralysis 

Bones 

The bones of the lower extremities 
may become affected similarly to the 
bones elsewhere The following defonni 
ties are often encountered 

Curvature of the Bones of the 
Leg This may be due to rachitis 
osteitis deformans mollities ossium (os 
teomalacia) and cretinism 

Coxa Vara and Coxa Valga When 
the angle normally formed by the long 
axis of the shaft of the femur with the 
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long axis of its neck is considerably hip joint disease Its cardinal signs art 
diminished, a condition known as coxa abduction of the leg vvith external rota 
vara or “bent hip” results If, on the tion and limitation of adduction 

contrary, this angle is abnormally m- I ^ 1 

creased coxa lalga (also called collum f |(j 

valgum), which is the more common 
condition, producing a marked external 
rotation, increased abduction and de 



Fiff 33 — Genu varum 
(bowlegs m Paget s disease) 

creased adduction results Coxa vara 
may be either unilateral or bilateral It 
IS seen m growing bones and most often 
in adolescents, because thqr are prone 
to undergo greater strains than young 
duldren For the same reason males are 
more often affected than females When 
the affection is unilateral the left leg is 
more often affected than the right, pos 
sibl> because more weight is thrown 
on this side m the ‘ stand at-ease ’ posi 
tion Coxa taiga is reallj a widening of 
the angle made by the head and neck 
of the femur with the shaft, and is com 
monly mistaken for an early evidence of 


Fig 34 — Genu valgum ' 

Genu Varum (‘bowlegs ) 
a condition of the legs in whi 
drawn from the head of tlie e 
the middle of the ankle S„-eii) 
center of the knee joint C 
The knees arc apart when * ® 
touch, and the feet are often m 
tion of compensatory valgus ^ 

Genu Valgum ( ‘kmock knee ) j 
is the exact opposite of genu 
IS an inward curvature ^ ® fuflf 
knees so that, when the leg* ® 
extended on the thighs an ang e 
internally, exists at the knee 
(Tubby) 

Chronic, Painful, Haro 

of the Tibia This may be due t 

ihs or sarcoma 
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7'esseh^ 

Circulatory Disturbances: Visibk 
rterial pulsations are caused by aortic 
igurgitation, or, i{ localized, by aneu- 

Enlarged Veins of the Feet, Legs 
r Thighs: TJjese are hnown as vari- 
ase zdits. They are usually due to some 
iterference with the return circulation 
f the lou er extremities 

Increased Heat: This may be local 
r general. Local increased heat may 
le caused by being in contact with a 
lot object, or as a result of local inflam- 



Fig 35 — Varicose veins. 


mation, and in erythromelalgia. GenerjJ 
increased heat of the extremities is found 
m fe^er or when exposed to a heating 
object. 

Coldness: Local coldness may be due 
to interrupted arterial circulation and 
venous stasis Coldness of one or both 
legs IS found in Buerger’s disease, ar- 
teriosclerosis, Raynaud’s disease, and in 

* See penptieral vascular disease, page 53S 


pregangrenous states. General coldness 
may be due to diminished circulation 
and to exposure to cold. 

Edema : This may be caused by heart 
disease, kidney disease, and certain ane- 
mias 

The Feel 

Examination of the Feet: The ex- 
omination of the feet is a matter of so 
great importance that it warrants a de- 
tailed description 

Nutt- recommends the following rou- 
tine in examining the feet ; 

Inspection: This should begin with 
the patient's entrance into the examining 
room Is there a hmp^ Is the foot held 
m abduction? Is the clothing over the 
internal malleolus worn? Are the inner 
ankles prominent? When the patient 
stands are the feet parallel or divergent ? 
Are the soles flat on the gyoutid, or do 
the toes turn upw’ard^ Are any of the 
joints, especially the first metatarsal- 
phalangeal, prominent through the shoe’ 
Both feet and legs, above the knees, 
should alwa> s be bared for examination 
in every instance First inspect the 
shoes; locate the most worn parts on the 
soles and heels Is the upper stretched 
so as to overlap the sole or heel on 
either side’ Is the inner side of the 
sole and heel on a straight line’ Com- 
pare the height of the heel with that of 
the sole: Is the center of the heel under 
the vveight-beanng part of the hindfoot’ 
Then examine the stockings Are they 
damp, are they pointed’ Before their 
removal it Iiad better be determined 
whether they constrict the toes Note 
the color of the skin for signs of faulty 
blood supply. With the patient standing, 
notice the position of the toes : Are they 

2Kntt Diseases and Deformities of the Foot, 
E B Treat & Co 
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flat on the ground flexed, hyperex 
tended parallel^ Is there a hallirv \al 
gus^ Does the forefoot appear to be 
flattened out — extra avide^ Is there a 
concavity or a bulging beneath the tu 
berosity of the scaphoid > Are the mal 
Ieoh well defined^ Does the outer one 
seem to be m its normal relation to the 
inner one or is it apparently advanced^ 
WHien examined from behind do the 
tendinae Achillis run down vertically 
to the calcancuni or do they incline to 
one side’ Are the normal depressions 
on cither side the heel cord present’ 
Does the heel spread out on all sides like 
an inverted mushroom’ Ask the patient 
to rise on his toes Is it easily done’ 
Docs the dome heighten’ Are the ankles 
thrown upward and outward’ Can the 
patient invert the feet and stand on the 
lower borders’ 

Palpation Take one foot the well 
foot first if only one is complained of 
on your knee in such a way that the 
entire leg is comfortable and relaxed 
The examiners chair should be a few 
Indies lower than the one upon which 
the patient is seated Note by feeling 
whether the local temperature is normal 
Search for evidences of uneven pressure 
or of friction such as calluses or corns 
If there arc calluses under the forefoot 
arc they beneath each one of the five 
metatarsals or beneath only the middle 
three’ Is there callous formation along 
the outer border of the foot or around 
the margin of the lied ’ Is there a I union 
over the first metatarsal phalangeal 
joint Are there ingrowing toenails’ 
determine the condition of the circula 
lion of the foot If dtromiiius of the 
toes arc j resent asccriam if tliey can 
be caul) straightenexl ly passive move 
nenls 


Hold the calcaneum fimilv ra rf 
hand, with tiie tuberosity resting n 
palm grasp the bone wath the tlxr" 
and fingers so as to prevent its mon.^ 
and with the other hand test the nor 
at the mediotarsal joint Then hdJ 
leg abov e the ankle w ith one iiard 
grasping the foot about the med o’3 v, 
joint with the other, test invcrwa.^ 
eversion Test the ankli. joint W ^ 
so doing do not let flexion and 
Sion at the mediotarsal joint decc 
you into attributing it to the ankle 
so grasp tlie foot that the os calcu n ' 
sy iichronously w ith the metatarsaU ^ 
must also be taken that the foot is n» 
in the vertical plane of the leg 
abduction in dorsal fluxion wa 
gerate the true angle of fle't'O"- 
range of active movements ® * 
joints with the foot m re tiigP*’ 
should be determined 
Patn IS often of great signinfvn 
making a differential diagno ts 
painful spots should ahvavs be 
located Pam caused by p^^ 
a diseased or mjurctl bone **1*^,, 
more circumscnbcd and clcitc< 
easily and definitely than the 
pressure on a strained or rii{ 
cle or ligament Stretching of ^ 
or ruptured muscle or ligament 
pain m a ligament only by 
the ends but in a miisciu a 
will produce it .j 

Dcfimte pam ujmn 
iKxly of tlie os calcis or of tl e ^ ^ 
tarsal is generally due to di'ca e 
jury to those lioncs rronoiince'^^ ^ 
over the peroneal tubercle on • ^ 
tcnnl surface of the os ci**^'* * 
according to Gollthwait **’ "* *^ . 
the svnovn! sheath of the 
don dragging it awav froo’ ' 



Examination and Diseases oj the Bones and Joints 747 


Tients to this tubercle Pam about tlie 
ixternal malleolus m cases of exerted 
eet IS due to a crowding of the tissues 
jgainst the external malleolus from mal 
position of the tarsus according to Gold 
ing B rd The pam about the inner side 
of the mediotarsal joint may be due to 
an inflammatorj condition of this joint 
or to strain 

Deformities of the Feet Various 
deformities occur m the feet and toes 


ion) and plantar flexion (extension) 
adduction with inversion (supination) 
and adduction with eversion (prona 
tion) talipes is associated either with 
overaction or loss of action of one or 
more groups of muscles affecting these 
movements The following defomuties 
may exist 

1 Pes Cgutniis The heel is drawn 
up by contraction of the tendo Achilhs 
so that the patient w'alks upon his toes 



F g 36 — ^Var oos 

the commonest being talipes or cluh 
foot 

Clubfoot The term chibjoot is de 
fined bj Tubb}^ as compnsing those 
deformities in wh ch the anatomical re 
lattons of the foot to the leg or of one 
part of the foot to the other are ab 
normal 

Inasmuch as the foot is capable of 
movements such as dorsifiexion (flex 

* Tubty Dtfonn tjes Includ og D seases of 
the Bones and Jo nfs 2nd Edit vo! Sfacm tian 
& Co London. 



types of clubfoot 

or in some cases upon the dorsum of 
the foot 

2 Pes Calcaneus This is usually as 
sociated with pes valgus The foot is 
drawn up to the leg so that the patient 
walks upon the inner side of the heel 
This condition often follows infantile 
paralysis of the muscles of the tendo 
Achillis 

3 Pes Pams Inversion of the foot 
causes the patient to walk upon its outer 
border, the sole being turned inward 
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4 Pes Valgus The foot is everted 4 An outline or impression of tV 
so that tile bones on the inner side of sole of the foot 

the knee and ankle are abnormally 5 General examination of the affected 
prominent , the arch of the foot is lost limb or limbs as to shape size, rna^at 
The patient walks on the inner border de\eIopment, diminished or exce.'re 
of the foot, the sole being turned out mobility of joints, temperature of t''e 
limb , condition of the skin as to ccte 

5 Pes Cavus This form is subdi- intent) and the presence of coitj w 
vided by Tubby into arctianis and plan- thickened skin over the heeh ard be 
tans, according to whether the front neath the balls of the toes 

part of the foot is on the level with or 6 The passive movements which nur 

below that of the heel, there being in be effected by the surgeon, and the d-w 

each case a distinct increase m the con- tions from which resistance is felt 


vexity of the arch 

6 Pes Planus "Flatfoot" is undue 
flatness of the sole and arch of the foot, 
the arch being decreased or altc^ether 
wanting 

Trequentl) the deformity is compound 
m Its character, talipes equinus and 
varus are often combined, likewise talipes 
calcaneus and valgus 

Heredity It has been observed that 
clubfoot runs m families W Little» 


mentions a case of hereditary transmis 
Sion through tlie males of four genera 
tions, and Adams^ one where the de 
fomiitj persisted for three generations 
Not onl> docs clubfoot appear to be 
hcrcditar) but the particular form re 
produces itselt in the offspring With 
congenital clubfoot other deformities 
such as polydactjhsm clublund liare 
lip and «pina bifida are frequently found 
Diagnosis In dealing with talipes it 
IS necessary to detennine the type of de 
mnnitv, and then to ascertain the cause 
The following method of examination 
should be followed 


1 Tlic history 

2 (Tilt on onlennK Ihe room 

3 Tire po„i,on of tire foot and I, mb 
on standing and sitting 



7 Localization of the resistant li?J’ 
ments and fasciae, and of— 

8 Contracted and paralyzed mu^I* 
This IS effected by toucA, b' *■ 
ment on the part of the patient and b 

9 The electrical reactions of the tr* 
cles 

10 Signs of abnormal and arre*' 
development, especially of bones In co 
genital clubfoot the presence of 
sive inward rotation of the bones o 
limb is a point of importance Abf^ 
of the fibula or tibia, or part* ^ 
bones, and a rudimentary patella ^ 
occasional accompaniments In paf* ^ 
equinovarus excessive prominenrt 
the cuboid is an ev idence of the ^ 
tion of the affection 

Toes 

The toes, as well as the 
of the foot, may become abiiorma ) 
because of frostbites or m 
stage of cndartenfis obliterans ( ^ 
ger’s disense), Raynaud s disea'* 

erythromelalgia 

Black discoloration of the fo® 
toe indicates a gangrenous proc^ ^ 
Gangrene • Gangrene of the 
feet or of any other portion of t * 

IS primarily due to interference 
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mtntion of the affected part \Ahichniay 
econdanly become infected with putre 
active microorganisms resulting in 
ither dry or tttotsi gangrene The nu 
rition of a part may be interfered with 
b> (a) Interference zmfh the circttla 
tio« as in endarteritis obliterans throm 
hosts embolism occlusion of a vessel by 
ligature new growth splints or tight 
bandage (b) Traiiinahsm by bruising 
crushing or exposure to intense heat 
cold or chemical action (c) Dislurbattce 



of tnnerzaUon as in Raynaud s disease 
erythromelalgia peripheral neuritis mye 
Ax‘rir synngomyei\a am/ irtAer iVsiuns cf 
the spinal cord (d) ConsUtuitonal dts 
turbances such as diabetes mellitus lep 
rosy marasmus cerebrospinal diseases 
and ergotism 

Moist gangrei e usually occurs after 
a crushing injurj or when dry gangrene 
becomes infected with putrefactive Inc 
ter a it usually occurs at the distal part 
of an extremity The affected part be 
comes extremely painful and is at first 
hot and red later it becomes cold and 
bluish and commences to slough This 
IS accompanied by a fetid odor of decay 


ing animal matter In favorable cases a 
line of demarcation is formed which di 
vides the diseased from the healthy por 
tjon of the extremity 

Dry gangrene results in mummifac 
fton the affected part becomes blacK 
withers and often drops off The part 
is cold and lias no very offensive odor 
Pam IS often intense particularly dunng 
the early stages The line of demarcation 
between the gangrenous portion and the 
healthy part is usually an inflammatory 
rone 

Clavi (corns and callosities) These 
are painful hard elevTitions of the skin 
usualt> occurring over the first metatar 
sal joints of the toes most frequently 
on the small toes often also upon the 
great toe or upon any of the other toes 
and upon the sole of the foot They are 
usually caused b> pressure 

Bunions These are enlargements of 
the tirsal bones the tissues coiering 
(hem because of pressure become m 
flamed and painful often a corn may 
develop upon its most prominent part 

Gout This IS characterized by the 
formation of chalk deposits m the meta 
tarsoplialangeal articulation of the great 
toe wli ch becomes red swollen and ex 
tremely painful 



Fjg 38 — Gangrene (advanced) 


Toenails These may become hard 
ened thick and malformed often inter 
fenng with the wearing shoes 
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Rashes of the Feet and Toes The 
rashes most frequently encountered are 
\esicles which cause intense itching and 
fissures bet^veen the toes which also 
cause itching and often pam Other 
rashes affecting the body generally may 
also affect the feet A punched out ulcer 
of the sole of the foot is often seen in 
tabes 

Dermaphytosis of the feet (alh 
letes foot) This is a fairly common 
condition It is usually contracted in 
public baths or elsewhere where the 
infection can be spread from one indi 



r g 39 — Kjpl OS $ of lower dorsal 
an I luinhar lertebrac 


Milual to another It is caused by a 
(ungus and prcHlucCs >mous lesions 
such 'IS fissures papules ami ulcerations 
Bromidrosis Tlic perspiration of the 
toes IS ustnll) possessed of a strong 
odor In sonic instances particularlj 
when not frcqnenl1> Intbcl the odor 
becomes \ erj offensne 

Coldness of the Feet This ma^ be 
caused bj poor general circulat on 
senous stasis and exposure to cold Uni 
lateral col Incss nuj be caused bj throm 


bosis of an artery suppbmg tele's 
local stasis and exposure to cold. 

Excessive Heat This is cm td h 
inflammatory processes or b) tepesr! 
to heat 
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Congenital Deformities of the Spine 
and Loicer Extremities 
Spine Various cun'atures of thespine 
such as kj-phosis lordosis scoliosis or a 
combination of these maj occur as a con 
genital defomiitj (See pp 79 and 247) 
■Sfina bifida or hernia of tJ e spine usn 
ally manifests itself in the himbosacra! 
region 

Hip Congenital dislocation of one or 
both hips ma) occur either because of 
an absence of the acetabular cavity or 
of the head of the femur The absence 
of both has also been noted This condi 



t on occurs nearlj aU\a)S m the female 
Congenital dislocation of both hips may 
be suspected from the waddling gait 
the presence of lordosis and the throw 
mg backxN'ards of the shoulders during 
walking Examination of the external 
peUis may re\eal the backward disloca 
tion of the heads of the femurs the wide 
pelvis and depressions of Scarpa s tn 
angles The diagnosis of hip joint dislo- 
cation should ahvajs he confirmed by 
X ray examination 


Knee TCnock knee and bowlegs 
are described in tins chapter (See 

p 744) 

Ankles The various forms of club 
foot Ime been described (See p 747) 


F g 4J--Polydactyl sm 

Feet Various deformities as to shape 
and Size of the feet have been noted 
Tlie feet may be absent a rudimentary 
knob surmount ng the ankle or two flip 
perlike appendages displacing one or 



F g 44 — Syirptomat e elephant asjs 


both feet These deformities are usually 
due to an absence of one or more of the 
bones of the feet 

Toes One or more toes may be ab 
sent One or more toes may be rudi 
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mentary Web toes occur as frequently 
as web fingers, often in the same indi- 
vidual 

Supernumerary Toes (poljdactyl- 
tsm) Supernumerary toes are a fairlj 
frequent occurrence This condition usu 
ally runs m families Several members 
of the same family may present this 
anomaly This condition is frequently 
found in Laurence Biedl s s3mdrome 
(See p 77) 

Elephantiasis (Lymphcflema) 
This IS a chronic disease due to ob 
struction of the lymphatic circulation It 
is charactenzed by enlargement of the 
affected part, which imparts a nonyield 
mg ‘ dead rubber sensation to the pal 
pating hand and does not pit on pres 
sure It may affect the extremities and 
the genitalia (See pp 546 752 1076 
1080) 

Milroys Disease This is a familial 
t>pe of lymphedema where several mem 
bers of the family are affected 
Parasitic Elephantiasis This is 
usually caused by filarial infection The 
parasites maj obstruct the lymph chan 
nels or they may form abscesses along 
the lymphatic course 
Sporadic or Idiopathic Elephan- 
tiasis This occasionally affects >oung 


girls One lower extremity and at tcts 
the genitalia may be affected 

PannicuUlis 

This is a chronic inflammation of ift 
panniculus adiposus It is commocfr 
among women than men The affeCfi 
areas have a hard brawn) feel and art 
tender to manipulation The lesions cc 
cur subcutaneously over the inner sjr 
faces of the arms and thighs and 
the abdomen and chest as small ma<-es. 
usually the size of a pea Larger tender 
rounded masses ma) also occur at ' 
lateral aspects of the knee and 
joints 

Weber Christian’s Disease or ftf 
lapsing Febrile Nodular Pannicu 
tis This IS characterized b) recumn? 
attacks of fe\ er and the fonnat on 
painful nodular mflammatorj 
m the subcutaneous fattj hsstio- 
lesions ma> undergo necrosis mu-' 
atrophy and depressions of the s irr- 

Diffuse Panniculitis This 
characterized b> the •niolvenien 
fairly large areas of the ^ 

tissue of the deltoid regions the 
the neck large areas of the back or c ^ 
where The skin and 
sue OT.er the affected areas are l 
and tender, as is seen in adipos'* 
rosa (See p 770) 
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CHAPTER XXVI 


Anatomy, Physiology and Diseases of the 
Endocrine System 


The endocrine system is composed of 
the follow mg glands ( 1 ) The pituitary , 
(2) the th>roid, (3) the parathyroids, 
(4) the adrenals, (5) the gonads 
(o\anes and testes) , (6) the islands of 
Langerhans, (7) the thjimis, and (8) 
the pineal 

The carotid body, the spleen and sev- 
eral other glands, while suspected of 
possessing mtema! secretions, are so far 
not generall) included in the endocrine 
chain On the other hand, the thymus 
and pineal glands, though not proien 
to possess specihc hormones, are none- 
theless included m the endocrine sys- 
tem This IS done because they, like the 
other endocrine glands, exert a definite 
influence upon the development and 
maturation of the fetus and the infant 
The Greek term “endocrine,” or its 
derivative, endocrinology, was generally 
adopted after Claude Bernard in 1855 
spoke about the presence of an “in- 
ternal secretion” ( *— 'vithm, and 
icplv«tv — to separate) m the glands which 
Haller, m the 18th century, called “duct 
less glands ” 

Physiology The function of the 
endocrine system as a whole may be 
summed up as being that of sdf preser 
vation and the preservation of the speaes 
These primary instincts are attributable 
to the combined actions of all the glands 
of the endocrine system which, because 
of their hormones, influence physical, 
mental and sexual development and re- 
production 

Each of the ductless glands, by virtue 
of its hormone or hormones, is a special 
ized gland which plays a definite role. 


yet their individual functions are so in- 
terrelated that a defect m one gland 
may affect several other glands Dys- 
function of any one gland will cause a 
definite t)pe of endocnnopathy The 
tjpe of endocnnopathy depends not only 
upon which of the glands has originally 
become affected but also upon the 
severity of the affection, the kind of dys 
function and the extent to which the 
other endocrine glands liave become m 
voWed 

The Hormones The internal secre 
tion of an endocrine gland is known as 
a ‘ hormone’ (from the Greek bpfiavtiv, 
to excite or arouse) This term was ap 
piled to It by Starling in 1905 and has 
since come into general use The hor 
mones are chemical substances possess- 
ing definite formulae Several of the 
hormones are now being reproduced 
sjnthetically m the laboratory 

Each hormone, as it is absorbed by 
the circulation coursing through the 
gland m which it is produced, exerts a 
definite chemical or physiologic action 
upon the body An increase or diminu 
tion m the amount of secretion as re 
quired by the body results m either a 
hyper- or hypoactivity of certain func 
tions of the individual The quantity of 
hormone produced by each gland may 
depend upon the condition of the indi 
vidual gland, the condition of the pitui- 
tary gland which influences that particu 
lar gland, the reciprocal action of other 
endocrine glands and the bodily require 
ments 

The action of the hormones also de 
pends upon several factors (a) The 

(755) 
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The Endocrines and Their Hormones 

The Hosmoves 


Gland 

Portion 
of Gland 

lloimone 

Date of 
Discovery 

D seoTwel 
by 

Pineal 

No Hormone so fai 

- isolated 



Pituitar> 

Anterior Lobe 

Gronth 

1921 

Evans and Long 

Gonadotropic (2) 
{a) Follicle 
maturation 

(fr) Lutcinization 

1926 

B Zondek and 
Aschheitn 

P E Smith 

VViesnerandCtts^ 

Thyrotropic 

1929 

Loeb and Aron 

WiesncrandCrW^ 

Adrcnalotropic 

1933 

Collip Anderson 
and TbomiW 
Houssay ^ 

Lactc^enic 

1928 29 

Strieker and^C^ 

1930 

Comer _ , 

Diabetc^enic 

1931 

Houssay 

Benedetto 

Contrainsulin 

3933 

Lncte 

Unger 

Fat Metabolism 

1931 

Hoffman and 

Anselm no ^ 

1933 

Devan anHon^ 

Parathyrotropic 

1934 

Anselmmo 

andHemW 

Herts and 

Bromine 

1935 

H Zondek^_____^ 

Hepatogenic 


‘ -- 

Eiythropo etic 
fraction 

1935 

Moehlinga"'^ 

Melanophonc 

1922 

Joru Hoste”*' 
\\inton 

Intermediate 

Lobe 

Intermedin 

Melanophonc 

Hormone 

1932 

B Zondek and 

Krohn 

Anterior and 
Posterior Lobes 

Lipoitnn 

1933 

Rab 

Posterior Lobe 

Pituitnn 

Pitressin 

Pitoan 

1895 

1928 

1928 

Kamm and 
associates 

Thyroid 


Thyroxin 

1914 

Kendall 


1917 
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TnB HORMO'ftS 


. Gland 

Portion 
of Gland 

Ilormooe 

Date of 
Discovery 

1 Discovered 

by 

arathy folds 


Parathonnonc 

1 1924 

Colhp 

hymys 


None so far 
isolated 

1 

1 

ilands of 
l-angerhans 


Insulin or lletin 

1921 1 

MacLeod 

Banting and Best 

drenals 

Cortex 

Interrenahn 

J927 

Itogoff and Stewart 



Cortm 

1927 

Hartman and co 
workers 



Adrenal Cortical 
Hormone 

1929 

Pfiffner and Swingle 


Medulla i 

Epinephrine or 
Adrenalin 

1901 

Takamine 

jonads 

Testicks 


Male hormone— 
Hebm 

Androtm 

Androstcron 

Testosterone 

1927 ! 

1931 

1934 

1935 

McGcc 

Butenandt 

hlcCullough 

Laquer 

Dvanes 

Follicle 

Estn^enic Hor 
mone occurs m i 
3 fractions — , 

Estnn 
Estradiol 
Estrozen 
and under van 
ous trade names 

1923 

Allen and Doisy 


Corpus luteum 

Corpus luteum 
hormone or 
Progestin 

192S 

Corner 


quantity and quality of tlie hormone, 
(b) the condition of the autonotme nerv- 
ous sjstem, and (c) the ability cd the 
»'anous structures of the body to respond 
to hormone stimiilatjon The action of 
> the hormones may also be enhanced by 
certain vitamins and drugs Some drugs 
are synergistic and others are antagon- 
istic to the function of the various hor- 
mones 

' The hormones do not produce new ac 
ti\ ities but act upon the existing mechan- 
ism of the body both as catalytic agents 
and as correlating or balancing agents 
' Antihormones" J Collip has pro 


pounded a theory that all hormones are 
accompanied by species — specific sub- 
stances each of which has a neutralizing 
or controlling effect upon a specific hor- 
mone When a specific hormone is se 
creted m excessive quantities or is ad 
ministered excessivelj over a prolonged 
period an antagonist to that hormone 
(specific antihomione) is produced m 
the blood in sufficient quantity to neu- 
tralize the effects of the excessively 
produced or administered hormone (It 
IS advisable to institute definite “rest 
penods” when hormones are adminis 
tei^ for speafic purposes ) 
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Tlie Pjtmlar} Gland 


Analomv and Pliygiologr of tlie 
Pituitary Gland 

The pituitarj gland is the most im 
portant of tlie endocnnc glands It 
bears tliat distinction because of its 
manj hormones whidi ha^e reciprocal 
action with nearl> all the other glands 
in that s>stem 

Anatomy The pituitary gland is a 
small somewhat elliptoid reddish gray 
l)orj\ In the adult it weighs lietween 
06 ind 0 8 Gni and is somewlut larger 
in the female than in the nnle It is 
sitinted within the sella turcica being 
suspended from the floor of the third 
itntncle h\ the infundibulum which is 
in do c contact with the lupotlialamus 
\ tough membrane formed by a circii 
lar fold of the dura mater, the diaphragm 
sellae coNcrs the sella and us encaserl 
I unitary gland Icaaingonh an aperture 
for the fKissa„e of the infund/bulum 
The size of the norma! sella turcica is 
aj proxiinateh H by 16 mm 
The pittiiiara gland is composed of 
fiur lolics or structures 

(a) Tic ai tenor Jobe or jwirs ante 
nor IS the largest Iol»e and is made up 
of \-nrious tayics of epithelial cells 
(t) The fostenor Jobe pars postc 
nor or pars nenosa is smaller tlian the 
anterior IoIjc an 1 is partially surroun led 
ba U u is ma le up ehitfly of a special 
trei! t\7>c of glial tissue. 

tr) The V idJI Jole or i*ars inter 
n eiha is a narrow «tnp lying l>etwcen 
tlie anten r ami jostcriof lobes it cim 
SI ts ff c| tl el at cells suii hr in stri.c 
lure 1 t n t in fiit ction to those foun I 
in tl c anicn »r I }«. 

(J) Tie tderulis coi ists of a 
narri w s»nj if cj tl cl al ccIU which 
coicTS tie anteno*- surface of tic s aU.. 


and IS reflected on to the anterior part of 
the floor of the third aentricle 

Histology The Anterior Lohe 
This IS composed of aanous types of 
epithelial cells which differ m their stain 
ing ability structure size and function 

The chromophobes are the most 
numerous t c about 52 per cent of the 
cells of the anterior pituitary , they con 
Lain a nongranular catoplasm and there 
fore do not stain re.adily by the ordinan 
lalioratory methods Their function is 
not definitely known but it is beheied 
that thc\ are tlie mother cells or chief 
cell held m an undifferentiated state 
from which the other anterior pitiiiLaia 
cdK arc c\ol\cd according to specific 
requirements 

Tlie chromophils make up the other 
48 per cent of the cells they contain 
granular C)lojla«m and are readily 
stainallc Tlie chromophils are of two 
tvpcs One type the eosinophils acido- 
phils or alpha cells are stamable with 
aad stains sudi as costn hematoxylin 
ami acid fuchsin they constitute alxjiit 
37 per cent of all anterior lobe cells 
These cells chlorate tlic growth hor 
mone as well as socra! other glaiidubr 
energizers The otlicr tv’pe the laso- 
pliils Inso] hihe cells or licta cells are 
the remaining 1 1 per cent of the cells 
lielotiging to tlic chromophil group , tl ei 
are stainallc only wuli basic dyes such 
as nicthiJcnc Hue etc. Tliese cells 
secrete tl c «cx hormone as well as other 
energ zing { nnciples 

Wide tilt three types of cell jtiU 
mci tirine I are tl e cl cf cellular cemstu 
iirnts of tl e antcri r pitu tan bo'fy 
tlcre arc also rew t\i>es oi crlls wh ch 
nuke tl eir aj {)earancc un Icr certain 
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circumstances and at certain times These cm, an o'^toMn, and pitressm a vaso 
are (a) Cells of pregnancy, \%htch de pressor There is some doubt as to the 
% elop m large numbers during gestation , origin of these hormones Some oh 
(h) cells of castration uhich make their ser\ers believe that pitoan and pitressm 
appearance in the anterior pituitary are elaborated in another structure pos 
body m castrates , and (c) neutrophilic siblj the pars intermedia and are stored 
cells winch increase m number with in the posterior lobe , others believe that 





M) 








' / 



/ 


Fig I — PI otomicrograph sho sing A the antenor lobe P the posterior lobe and I a rem 
nant of the interrned ate lobe The pars tuberal s is not sho vn (Courtesy Dr H E Piggs 
Pb ladelphia General Hosp tal) 


age Wliether these cells are netv crea 
tions or are metamorphosed from pre 
existing cells is not known 

The Posterior Lobe This js made 
up of neurogha cells which are identical 
\\ ith those found in other nen oiis tissue , 
of pituitocjtes which are highly branched 
cells containing a granular cylopJasm 
and of nerve cells The posterior pitui 
tary body contains two hormones pito- 


the posterior lobe actually secretes these 
hormones 

The Pars Intermedia This is com 
posed of two 1)1)63 of cells (a) Pol) 
gonal cells resembling the chromophobes 
and (6) elongated threadlike cells stain 
able by the Golgi method This lobe 
elaborates a ebromatophore stimulant 
known as intermedin which also has 
water balance influence 
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The Pars Tuberahs This is made 
up of squamous cells and numerous 
vesicles , its function is not know n Some 
authors do not consider the pars tuberahs 
as being a fourth pituitary structure 
The} therefore hold tliat the pituitary 
gland is composed of only three lobes 
namel} the anterior posterior and inter 
mediate lobes 

The pituitary gland is of ectodermal 
origin It receives its blood supply from 
the circle of Willis the internal carotid 
and from the vessels of the stalk its 
venous return is through the circle of 
Willis The nerve supply is chiefl> from 
the carotid plexus and sympathetic 

Piluitary Uormoneg 
Seventeen substances have thus far 
been identified with the three lobes of the 
pituitary gland Several of these Iiave 
proven to be of definite clinical value 
while others are still in the experimental 
stage Tliese substances are generally 
alluded to as hormones Each substance 
either Itns a definite effect upon the 
organism ns a whole or energizes other 
endocrine glands to secrete their iiidi 
vtchial hormone in sufficient quintities 
The anterior lobe secretes 14 hor 
luones the po tenor lobe two hormones 
the intemiechatc lobe one honnone the 
pars tiibcnhs either docs not secrete 
ail} hormone or if it does the hormone 
has as vet not been discovered 

The Anterior Lobe Hormones (1) 
The Growth Hormone This is de 
nveci from the eosinophilic cells It 
promotes the growth of Iwne and soft 
stnictiires this hormone is abundant 
md most active during childhood and 
l>cfore the sex hormone becomes very 
active 

(2) The Gonadotropic or Sex Hor^ 
mone Tins is secreted b} the baso- 


philic cells, it becomes abundant at 
puberty and continues its activity to the 
menopause It is antagonistic to the 
growth hormone The pituitary gonado 
tropic substance either consists of two 
hormones or one honnone that possesses 
two distinct principles 

(a) Prolan A is a. follicle stimulating 
substance that acts upon the germ cells 
of both sexes It stimulates the granii 
losa of the ovarian follicle to ovulation 
and lo the production of the ovarian 
follicular hormone 

(b) Prolan B acts upon the inter 
stitial cells of the ovanes and testes It 
luteinizes the theca cells stimulates the 
production of true corpus luteum and the 
lutein hormone This hormone is also 
responsible for the development of the 
secondar} sex characteristics of the male 
and of the female 

(3) The Thyrotropic Hormone 
This stimulates the th)roid gland Ab 
htion of the antenor pituitarj causes 
th}roid atropliy and low basal metabo 
hsm Tins liormone is found in con 
junction with other eosinophilic cell 
hormones 

(4) The Adrenotropic Hormone 
This stimuhtes the adrenal cortex and 
IS found in conjunction v\ ith other baso 
phihe cell hormones 

(5) The Lactogenic Hormone 
{Prohctiu and Galaclin) This pro- 
motes the secretion of milk after the 
mammary ghnds are prepared b} the 
ovanan hormones Experimentally when 
the lactogenic honnone or hormones 
(there are probably two) are admin 
istered to properl} prepared males or 
nonpregnaiit fennles the} may be made 
to lactate 

(6) The Diabetogenic and Carbo 
hydrate Metabolism Hormones 
Tlierc are probabl} two principles One 
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ciuses hjpergljcemii and glycosuna Iqr 
jncreasmg tlie size and number of the 
islands of Langerhans, this hormone is 
called bj some the pancreatropic hor 
nione The other is antagonistic to m 
snlm, uhen it is administered to animals 
it causes hj’pogljcemia 

(7) The Fat Metabolism Hor- 
mones These are (o) the hetogemc 
honnone and (6) lipoitrin The keto- 
genic principle increases the ketone 
bodies in the blood, and hpoitrm 
^\hen used in small amounts is said to 
cause an increased amount of fat to be 
stored m the h\er nnd \\hcn use<I m 
large amounts it depletes the Iner of 
Its fat content 

(8) The Parathyroid Hormone 
This increases parathyroid activity and 
thereby raises the calcium content of 
the blood 

(9) The Nitrogen Metabolism 
Hormone This increases the specific 
dynamic activity during protein digcs 
tion 

(10) The Erythropoietic Hor- 
mone Tins stimulates the production 
of red corpuscles 

(U) A bromic Hormone Tins 
uas suggested by H 2ondek because Jie 
found stored in the anterior pituitary 
body hrge amounts of bromine which 
disappear from it during sleep 

(12) A Hepatogenic Hormone 
This IS said to influence the size of the 
liver and many of its functions 

(13) The ContramsuUn Hormone 
This IS said to inhibit the action of in 
sulin and to cause hyperglycemia and 
gly cosuna 

(14) The MeJanophonc Hormone 
This principally found chiefly m the m 
termediate Jobe and also to some extent 
m the posterior Jobe is present m fairly 
large amounts in the anterior lobe Its 


action IS that of influencing the chroma 
topliores of cold blooded animals and 
probably has an effect upon pigmenta 
tion caused by diseases of the adrenal 
cortex 

Posterior Lobe Hormones (1) 
Pitocin This stimulates uterine con 
triction 

(2) Pitressin Tins raises Wood 
pressure, contracts unstriped muscle 
fibers (excepting the uterus) , is a re 
spiratory stinuilanC and his a diuretic 
and antidiuretic effect 

The Intermediate Lobe Hormone 
It is believed by some tliat tite posterior 
pituitary lobe liormones are secreted by 
the intermediate lobe 
Intermedin This a hormone directly 
attnbuted to the intermediate lobe is 
composed of three principles (a) A 
phoxiims erythrophore expanding prm 
ciple (b) a frog meaneophore expand 
mg principle and (c) an antidmretic 
principle effective m diabetes insipidus 

Physiology of Ptimlnry Gland 
Because of its many hormones or of 
a single complex hormone which mfiu 
ences the other glands of the body tlie 
pituitary gland assists m governing 
nearly every function of the body An 
increased activity of the pituitary or of 
any of its energizing substances will re 
suit in a condition characterized by hy 
peractivity The particular type of hy 
peractivity depends upon which of the 
hormones is secreted m excessive quan 
titles A diminution m any one of its 
secretions will result in hypoactnity of 
the particular function or functions af 
fected by that specific secretion 

Pathology 

Lesions affecting the pituitary gland 
as a whole or any of its lobes or groups 
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of cells may be of various kinds Those 
causing hypofunction are ( 12 ) Atrophy 
of the gland as a uhole or of any of 
Its Jobes because of %ascular changes, 
pressure, or malnutrition , (6) destruc- 
tive lesions such as certain types of 
tumors, cysts, abscess or aneurysm 
(See Fig 4, p 871) , (c) constitutional 
diseases such as syphilis, tuberculosis, 
or other infections, (d) hereditary in 
fiuence, and (?) reciprocal influence of 
other glands of internal secretion 

Lesions causing hyperfunction of the 
pituitary are (o) Hypertrophy or h> 
perplasia of the pituitarj as a whole, or 
of anj of Its lobes or group of cells, 
(6) increased \ascularity of the gland, 
(e) hereditarj influence, (d) reciprocal 
actnity of other endocrine glands, and 
(?) adenoma 

It IS to be borne in mind that an 
adenoma because of its glandular struc- 
ture causes hjpersecretion and therefore 
hj peraciivity , but when it becomes very 
large it may so compress the gland or 
some of Its secreting cells as to inter- 
fere uith function as ma> aLo other 
tumors or space taking lesions which 
destroj or compress the gland The 
most common tumors are adenomata 
and these may originate from any of 
the cell groups in the pituitary Chro- 
mophobe adenomas grow to a very large 
size and compress the eosinophilic as 
well as the basophilic cells, thereby 
causing stunted growth and hj-pc^eni 
talisni This tj-pe of tumor may out 
grow the sclla, destroy the chnoids, in 
\'a(le the cranial caiitj and compress 
the optic chiasm producing hemianop 
sia 

Eosinophilic adenomata are smaller 
than the chromophobe adenomata; often 
the) stimulate the action of tlie eosmo- 


phils and cause gigantism or acromeg 
alj When a tumor causes destruc 
tion of the eosinophils during childhood, 
stunted growth is the result 
Basophilic adenomata are minute , often 
they are recognizable only on serial sec 
tion They are responsible for Cushing’s 
syndrome When the basophils are de 
strojed hypogonadism is produced 
Suprasellar tumors, when the) com 
press the anterior pituitar), may cause 
in addition to intracranial pressure also 
pituitar) S)mptoms 

Tumors affecting or compressing the 
posienor lobe or the stalk ma> cause 
diabetes insipidus 

Diseases of Pjiultary Origin 
The t>pe of pituitary endocnnopathies 
depends upon a number of factors (a) 
Hyper* or h)-poactivit) of the gland as 
a whole, of any one of its lobes or of 
any particular group of cells wthin the 
lobe, (b) the time of life the affection 
developed and (r) the concomitant af 
faction of other glands Pituitary endo- 
cnnopathies are characterized by dis 
turbances m the development of stature, 
of bones and of gonads , by changes in 
the distribution of fat and of hair, by 
the appearance of the skin and b) cer 
tain metabolic changes 

Hyperpituitarism 
The gross characteristics of h)-perpitu 
itansm are those of hyperdei elopment 
of cither the individual as a whole or of 
those parts or functions goierned b) a 
specific gLand which m tiini is stimu 
lated b) an overacting pituitary hor 
mone The outstanding cliaracteristics 
of hyperpituitarism are Increased sta 
ture such as gigantism or acromcgal) , 
increased Iiirsuitism, greater muscular 
develc^ment, increased vigor, h)’pcr 
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gonadism , and an increase m the van 
ous metabolic processes 
Diseases due to h>perpitnitarism are 
(1) Gigantism (2) acromegaly •ind(3) 
basophilism These diseases while pn 
manly of h>’perpituitary origin also show 
CMcfence of other endocrine gfand par 



F g 2— P tuitary g gantism, seven feet e ght 
inches tall we ghing 414 pounds 


ticipation as the result of pituitary influ 
ence upon these glands 

I Gigantism — Excessive Tallness 
(Preadolescent Hyperpituitarism) Gi 
gantism is attributed to a h^’persecretion 
of the gro\vth hormone brought about 
by hyperstimulation of the eosmc^hilic 


cdls of the anterior pituitary lobe by an 
adenoma by excessive ^ascu!arlty or by 
irritation resulting from trauma or in 
fection Gigantism ma> originate during 
infancy early childliood or during the 
adolescent period before the completion 
of epiphyseal ossification Ossification 
m these cases is de]a>ed so that the m 
dividual may continue to grow in height 
well into the third decade 

The General Characteristics 
Tlicre IS skeletal overgrowth especially 
of the long bones therefore all giants 
are abnormally tall Because of mdi 
vidual peculiarities gigantism is loosely 
divided into five types (o) In uncom 
plicated macrosomia or simple gigantism 
the indnidua! is very tall and propor 
tionately symmetrical m stature extrem 
ities and n iscera During the early 
stages there js increased vigor hyper 
tnchosis and often hypergonadism Later 
these giie way to weakness hypotri 
chosis and hypogonadism (b) Pituitary 
gigantism is characterized during the 
early stages by general body over 
growth with a tendency to an increase 
of the upper measurements over the 
lower later girdle obesity and hypotn 
chosis may develop (c) Polyglandular 
gigantism starts very early m life the 
individual grows rapidly js generally 
thin and may develop diabetes melhtus 
pulmonary tuberculosis diabetes insipi 
diis and show evidence of other glandu 
lar defects (tf) Eunuchoid gigantism 
is characterized by the excessive length 
of the extremities poorly developed gen 
italia female hair distribution in the 
male long narrow face long fingers 
and toes and by easy fatigability (e) 
Acromegalic gigantism generally origin 
ates during adolescence when epiphyseal 
ossification is nearly completed there- 
fore these individuals m addition to 
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gigantism, also develop some acromegalic 
characteristics They usually show a 
massive lo\ver jaw, a large nose, dis 
proportionately large hands and feet 
The> have heterosexual hair distnbu 
tion are tall and seldom develop Igrpho 

SIS 

Symptoms' Among the symptoms 
common to all tjpes o£ gigantism, par- 


gigantism the pathology becomes mam 
fest after epiphj seal ossification has 
taken place so that skeletal growth is 
not possible, and only such parts of the 
bodj become enlarged which are not 
influenced bj the epiphjseal ossification 
The onset is between the ages of 20 
and 40 years and is of slow progression 
It occurs m both sexes There is no 



liciihrly during the later stages ire 
heniihche, ftypcrg^xamTr t cimrfnrt? pres- 
sure sjmptoms asthenia and sexual 
h%pof unction The delajcd epiphjscal 
union ma) be explained b) the obsena 
tion tint the growth honnone is antago 
ni<^tic to the sex hormone and deficient 
sex hormone retards epiphjscal union 
2 Acromegaly (Postadolescent Iij- 
pcrpiluinnsm) Acronicgalj like gi 
gantism is due to a lesion m the ante 
nor pituitar\ lobe which stimulates the 
eosinophilic cells to an incrcisetl pro- 
duction of the growth hormone Unlike 


elongation of the skeleton, the enlarge 
ttKoc ts of (he sKral or peaked porCtons 
of the body and of some of the Msccra 
In a well de\ eloped case the face ap 
pears misswc, the nose is large, the 
supraorbital ridges and zjgomae are 
proniiueut , the low er jaw is pugnacious , 
and the lower lip is prominent The 
teeth arc widely spaced and the tongue 
IS large The neck appears short be 
cause of the upper dorsal kjphosis, the 
massne clavicles and the massne and 
prominent sternum The hands are 
large and spadelikc and all or occa 




The Emlocrine System 


765 


stounll> onlj a few of the fingers are 
thsck anti sausage shaped The feet 
and ankles are massvve The skm is 
often thick and furrowed During the 
early stages there is hyiertrichosis and 
hypergenitahsm X ray examination 
will reveal epiphyseal tufting irregular 
thickening of some of the cranial bones 



Fig 3o — Acromegahe hands 
(Courtesy Dr Leon Solis Cohen ) 


and deepened grooves m most of the 
bones of the body in which he tendons 
blood vessels and nerves The sella tiir 
cica may become enlarged or the floor 
the anterior or posterior clmoids may 
become eroded fay a large tumor or an 
aneurysm In the absence of such lesions 
the sella turcica will show no changes in 
size or contour 

Symptoms The most frequent com 
plaints are pam m the bones and joints 
headache dizziness and digestive dis 


turbanccs Glycosuria polyuria and 
nepliritjc symptoms are fairly common 
In tlie hter stages asthenia hypogonad 
ism hypotrichosis and obesity arepreva 
lent Prognosis as to life is generally 
favorable 

3 Pituitary Basophilism (Cush 
itigs Syndrome) This condition de 
velops m the presence of a basophilic 
'idenoma which is often of microscopic 
size or as the result of hy perbasophihsm 
the litter being characterized by hyalmi 
ration of the basophils Other ghnds 
such as the adrenil cortex the oviries 
the thynms the thyroid the parathy roid 
a(i<l the islands of Latigerhans also 
show ev idence of pathology 

This condition is more prevalent 
among voung females than males and 
partiailarly in those possessing a lym 
pliatJC hyperplasia The general char 
actenstics are Plethoric obesity often 
painful affects the face shoulders trunk 
and abdomen (girdle obesity) the 
upper and particularly the lower ex 
tremities arc thin Purplish striae de 
velop Over the breasts lower abdomen 
and upper thighs During the early 
stages there is precocious sex develop 
ment whicli later gives way to frigidity 
and sterility Heterosexual hair dis 
tnbution with hypertrichosis m the 
female and hypotrichosis m the male 
is quite characteristic Osteoporosis 
glycosuria hyperglycemia and hyper 
tension are fairly early manifestations 
Extreme weakness backache and head 
ache continue to the last Cutis mar 
morata (transient mottling of the skin) 
of the extremities is common 

llypopiluilarism 

Endocnnopathies resulting from hy 
popituitarism vary with the structures 
affected and the time m the individual s 

49 
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life that the affection began When the producing cells become affected during 
growth hormone alone is affected dur- adulthood, sex function stops and there 
mg childhood, growth remains arrested, develops a tendency towards hetero 
if the structures governing both the sexual inversion Other pituitary hypo 
growth and the sex hormone become af function may be nuitiifested as obesity, 
fected during childhood, there results cachexia, and various other structural 
infantilism characterized by stunted and functional anomalies 



Pig 4 — Lateral view Anterior view Posterior mcw Puu tary basopliilism (Cushing’s syndrome) 
(“Pituitary Body Hypothalamus Harvey Cushing Charles C Thomas Springfield 111) 

growth and failure of sexual devele^ General Characteristics of Hypo 
ment Should the sex honnonc cells pitmtansm With few exceptions h> 
alone become affected during chtldliood, popUuitansm presents the follow ing 
then stature is unaffected as the child chanctenstics The skm is soft, there 
grows, but the sexual organs remain is a sparse growth of body hair cxcqit 
infantile, and when the sex hormone upon the head, ui those old enough 
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the hair upon the mons veneris is of 
heterosexual distribution The wrists 
and forearms the ankles and legs are 
trim and small m proportion to the 
general development In the presence 
of adiposit), the fat distribution is 
characteristic, being most pronounced 


m varying degrees in most cases In 
tlie nonobese, and often in the obese, 
the upper measurement is greater than 
the lower 

Diseases due to hypopituitansm are 
(1) Infantilism and dwarfism; (2) 
Frohlichs syndrome, (3) adiposis do- 



Fig 5 — Infanltlism Age 18}^ years 


Over the buttocks, hips and abdomen lorosa, (4) Laurence Biedl syndrome, 
(girdle type of obesity) The basal (5) lipodystrophia progressiva , (6) pi 
metabolic rate is subnormal, speafic tuitary cachexia, (7) diabetes insipidus, 
dynamic action of protein is low, cho- (8) Hand Schuller Christians disease, 
kstrole is genwah) above nonnal and (9) obesity, (10) pituitary headache, 
carbohydrate tolerance is high Sexual (11) pituitary somnolence and hiber 
hypodevelopment or hypofunction occurs nation, (12) pituitary epilepsj and (13) 
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abnormal hair distribution ol pituitary 
origin 

1 Infantilism and Dwarfism In 
this condition the indn idual remains 
infantile or dwarfed throughout life The 
height of these individuals vary, de 
pending upon how early m life the 
growth had become arrested or slowed 
The genitalia are often in proportion to 
the size of the individual as is also their 
function Secondary sex characteristics 
are, as a rule poorly de\ eloped, though 
occisionallj gonadal function and sec 
ondary sex characteristics are present 
in a mild degree The degree of de 
velopment depends not only upon the 
time of life that the affection began but 
also upon some inherited or congenital 
defect and upon the concomitant parti 
cipation of other glands 
Types of InfsnttUsm snd Dwarfs 
tsm‘ (o) Pitmiary Injantihsm (Lorain 
Lei”} tjpe) Tlie indn idual is of child 
like appearance with soft skm round 
chubb) face round e>es and pouting 
mouth All the features are proportion 
ate except that the trunk is somewhat 
longer than the lower extremities The 
ossification centers ire dcla>ed The 
nienlalit> is aicrage The general ap 
jicvrance is that of an adult m mmn 
ture The gonads arc in proportion to 
the size of the indi\ idual, shoiMi^ a 
general arrested development, both so- 
matic and sexual 

(&) The Thyroid Pumtar^ 

This t>pc should not be mistaken for 
cretinism which it vagaiel> resembles 
The stature is short, the features arc 
coarse the head is rounded, llie skin 
IS somewliat dr) and harsh, tlie abdo- 
men IS cnlargetl, there is often hiinbar 
lordoMS, the hmhs arc Large and round 
the menlalil) is as a niV poorly dc 
vcIoi>ed Before tlicse individuals reach 


their thirtieth ytzr they have wrinkled 
faces and look like little old men or 
women The genitalia and the second 
ary sex characteristics are generally 
poorly developed This type is also 
known as Brissaud s type of infantilism 



r»g 6 — iTvfznUhsnv of Brissaud s type 
Doth children are of the same age (Cngel 
bachs Endocrine kfcdictne Cliarles C 
Thomas SpongfieM III ) 

(f) The Pittniary Gonadal Tyf't 
Tins t>i)c of infantilism is assocntcrl 
witli hypogonadism In the male there 
mav Ite crjptorchism and large breasts 
In the female the breasts are mdiinen 
tat) and there is amenorrhea In both 
sexes there is heterosexual Iiair di^tn 
bution The stature is generally liclow 
nonnal though not as marked as in 




The Endocrine System 


769 


the Loniin Levy and tlie Bnssaud's 
t>'pes The individuals may be \er> 
thin or quite stout The stout show the 
pituitarj tj^ic of fat distribution and 
trocliantenc fat pads The lower meas 
urements and the span are shorter thin 
the trunk or upper measurement This 
type should not be confused with the 
pnnnrj gomd tjpe, which present verj 
long legs and arms and a short trunk 
(d) The Thyiiiteptlittlary Type Tins 
resembles the gonad type Here, too, 
the lower nieisurements and the span 
are greater than the trunk or upper 
measurements though the gemtiln ire 
better de\ eloped Lanugo rennms upon 
the body for quite an extended period 
The pemnnent teeth are bluish white, 
of poor architecture and disintegrate 
quite early, the second upper incisors 
and canines are rudimentir) The head 
IS small and is well covered with hair 
and the general appearance is dehcite 
In the obese tjpe tliere is an associated 
l)mphattc hyperplasia The thin type 
presents long fingers and toes and a 
cylindrical type of body with a juvenile 
face 

(c) The Adrenalpttuttary Type This 
type of infantilism is associated with 
premature puberty The trunk is longer 
than the lower extremities, pubic hairs 
appear quite early It may often be 
associated with cither macrogenitosomia 
precox or with pseudohermaphroditism 

The Lxlhptihan While resembling 
the Lorain Levy type, this type has not 
been proven to be of pituitary ongin 
These individuals while of minute stat 
ure often have quite normally func 
tionmg genitalia Several such dwarfs 
who married have been reported to have 
had children 

The Australian Pygmies While 
dwarfed, these people do not show any 


evidence of pituitary hypofunction 
Other dwarfs such as cretins, achon 
droplastics and mongohan idiots are be 
licved not to be of pituitary origin 
2 Frohlich's Syndrome (Dystro 
plua Adiposagenitalis Hypophyseal Dys 



Fig 7 — Frohlichs syndrome Eleven 
years okL (Courtesy Dr Atichael Burns 
Philadelpli a General Hospital ) 


trophy) This condition is fairly com 
mon, it may occur at any age and m 
varying degrees of severity It is char 
actenzed chiefly by adiposity and gem 
tal hypoplasia The individual is usu 
ally fat presenting the typical girdle 
obesity, the fat is distributed over the 
breasts upper arms and thighs and 
over the abdomen mons and buttocks 
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the skin IS smooth, the face is round 
and the features are regular The ankles 
and wrists are comparatively small the 
hands are rounded and the fingers are 
tapering Genitalia are poorly developed 
as are also the secondary sex character 
istics Older bojs and men have a 
feminine appearance and have either a 
sparse growth of hair on their face or 
no hair Girls and young women have 
poorly developed breasts and hive men 
strual difficulty or no menstruation The 
basal metabolic rate is low and the cir 
bohydrate tolerance is increased The 
mentality may be normal above normal 
or below normal These individuals are 
usually lazy good natured and amiable 
This condition may be caused by a 
pituitary tumor a poorly functioning 
pituitary or a pituitary tightly enclosed 
in a nonyielding sella Individuals suf 
fenng from infantile or adolescent Froh 
lich s sy ndrome not the result of a pitui 
tary tumor or of pituitary damage often 
become normal after puberty or during 
early adulthood In the presence of a 
pituitary tumor the symptoms become 
progressive and there develop headache 
weakness epileptiform seizures and van 
ous degrees of blindness such as optic 
atrophy and homonomous or bitemporal 
hemianopsia 

3 Adiposis Dolorosa (Dercums 
Disease) This condition usually de 
velops m women after the menopause 
and IS Slid to be due to hypofunction 
of the anterior pituitary It is cliarac 
terized by painful adiposity the pain 
may be continuous or intermittent spon 
taneoiis or provoked by touching or 
handling the fat deposits Th" adiposity 
IS e ther diffuse resembling pitmtary 
obesity or consists of Iipomatous masses 
on the arms th ghs abdomen or the 
nape of the neck It is associated with 


marked asthenia and nervousness and 
often with melancholia or psychosis 
4 Laurence-Bicdl Syndrome This 
IS a congenita! familial condition often 
affecting several members of the same 
family It is clnracfenzed by obesity of 
the pituitary ty pc and rctmitis pigmen 
fo«a causing partial blindness feeble 



Figr 8 — Ad pos s dolorosa 


mindedness waddling gait and occa 
sionally deafness polydactyhsm atresia 
am or other congenital defect 

5 Lipodystropbia Progressiva 
(Kangaroo Type of Obesity) In the 
adult this cond tion is characterized by 
the accumulation of fat m the lower 
half of the body The abdomen is obese 
and hangs down over the pubis as in 
otlier types of pituitary obesity but 
the lower extremities are massive and 
shapeless and the face and thorax are 
comparatively th n 



The Endocrine System 


771 


6 Pituitary Cachexia (Simmoncls 
Disease) This condition is attributed 
to atroph) of the anterior pituitary lobe 
due either to a tumor compressing the 
gland or to other factors The onset is 
msidious, jt usually occurs in young 
people The disease is characterized by 
progressive weakness, severe asthenia 
premature senility with graying of the 
hair or baldness genital hypoplasia or 
hypoactnitv low basal metabolism, hy 
potcnsion and degeneration of the ad 
renal cortex, thyroid and parathyroids 
and atrophy of the v iscera Mental 
lethargi and general stupor develop 
gradually 

7 Diabetes Insipidus This is a 
chronic disease m which there occurs 
a disturbance in the water balance, tlie 
two outstanding symptoms are poly 
dypsii and polyuria Etiologically it is 
divided into (a) primary or idiopathic 
(ft) secondary or symptomatic. Thepn 
mary or idiopatliic group is often con 
genital the symptoms appear early in 
life the etiology is unknown as no le 
Sion has been discovered at autopsy The 
secondary or symptomatic group is asso 
ciated with a tumor aneurysm or other 
degenerative lesion m the pituitar5' or 
m the hypothalamic region in close asso 
ciation with the posterior pituitary body 
The symiptoms are identical in both 
groups namely, unsatiable and compell 
ing thirst and the passing of large quan 
titles of urine of low specific gravity 
(1 000 to 1 002) All other constituents 
of the urine are usually normal except 
for their dilution The skm and raucous 
membrane are usually diy The abdo 
men is scaphoid The bowels are con 
stipated the feces passed are dry hard 
and dark Sleep is often disturbed be 
cause of thirst and nocturia There may 
be headache visual disturbances and 


weakness Occasionally there are no 
symptoms other than polyuria and poly 
dypsia 

8 Hand-Schuller Christian’s Dis- 
ease (Diabetes Insipidus Exophthalmus 
and Defects of Membranous Bones, or 
Xanthomatosis) This condition belongs 



Fig 9— Pituitary Obesity (PI iladel 
ph a General Hospital ) Weight 400 
pou ids Th s pat ent had regular recurrent 
menstrual periods and is the mother of 
SIX rfuldren thus differing from Froh 
lichs syndrome where sexual fund on is 
retarded 

to the group of lipoid granulomatoses 
or diseases of the reticuloendothelial sys 
tem It IS a congenital familial disease 
hpoid metabolism and is characterized 
by defects or decalcification of the flat 
bones particularly of the skull, signs 
of diabetes insipidus , exophthalmus , a 
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yellowish discoloration of the skin , and 
xanthomata This disease appears chiefly 
during childhood and more often among 
boys In many, though not in all cases, 
there was found a pituitary lesion The 
symptoms are thirst, obesity of the pitui 
tary type with stunted growth and exoph 
thalmus The exophthalmus deielops 
gradually, as the eye sockets becomefilled 
with xanthomatous masses and push one 
or both eyes forward Toam cells are 
found in the infiltrating tissue (See 
F igs 10 and 11 pp 730 and 731 ) 

9 Obesity (Sfe p 88) This condi 
tion irrespective ol its etiology, is char 
actenzed b> abnormal deposits of fat in 
various parts of the body or in all tissues 
where fat is depositable In all types of 
obesity there exists some disturbance m 
the metabolic processes and a dispro 
portion between the intake of food and 
the output of energy Tiie concentration 
of fat deposits upon various parts of the 
body are not uniform in all obese per 
sons For this reason obesity is at times 
classified into various types 

Pitutlary Obesity is clnracterized by 
the large accumulation of fat crver the 
breasts and particuhrly over the buttocks 
and abdomen so that the abdomen hangs 
down aproiilike often in midabdonien 
there is a longjtudiinl constriction di 
V iding the abdomen buttock like into 
two lateral halves The ankles wrists 
and foieanus are thin 

Hypothyroid Obesity presents a uni 
form distribution of fat with excessive 
supraclavicular and supraspinous pad 
ding The breasts are large and the 
thighs and legs are massive The 'kin 
IS drv inchstic and often leathery 
Hypogonad Obesity While the m 
dividual may lie fit all ov er the greatest 
acctimuhtion of fat is over the tro- 
chanters 


Adrenal Obesity resembles basophil 
ism., the fat is distributed over the 
shoulders, upper arms and chest the 
lovvff extremities are thin (Buffalo tj^pe 
of obesity) 

Pineal Obesity js commoner in young 
boy^ and is associated with plethoric 



Tiff 10 — Lipodystrophia progressiva- 
Noie the site of the lower abdomen and 
U« lower wtremities (Philadelphia Gei 
eral Hospital ) 

coloration increased muscular develop 
ment aud hy pergenifahsm (macrogeni 
tosonua precox) 

Other types oj obesity arc of cerebral 
ongiU as «cen in cerebral tumors salt 
and water retention and in other condi 
tions 
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10 Pituitary Headache (ScE p 
68) Heachche is a common s>mptom 
m nnnj diseases TIic pitititarj gland 
IS held responsible for a goodl) number 
of headaches particuhrly m a\omen 
Such headaches are found during men 
struation pregnancj the menopause and 
often after castration t c m conditions 
in uhich the pituitary enlarges or de 
\elops specific tj^pcs of cells In aero 
megalj obesitj Frohhch s sj ndrome and 
\anous pitmtarj tumors headache is a 
frequent complaint The diagnosis is 
often made only b\ exclusion 

U Pituitary Somnolence and Hi 
bernation Certain t\pes of hypopitui 
tarisni such as obesity cachexia and 
destnictue lesions of the pituitary are 
accompanied either by transient nncon 
trollablc attacks of somnolence or by 
prolonged comatose sleep from which 
the patient is aroused uith difficulty 
This condition is often seen m tumor 
of the pituitary and occasionally in 
the very obese wiio though of the Iiy-po 
pituitary type do not show evidence 
of tumor 


12 Pituitary Epilepsy Attacks of 
petit mal and occasionally of grand mal 
may be found in the pituitary type of 
young girls preceding puberty These 
attacks often disappear when menstrua 
tion IS well established Tumor of the 
pituitary and intracranial crowding is 
a common cause for epileptic attacks 
The so called idiopathic epilepsv may 
occasionally lia\e a pituitary background 

13 Hair Distribution of Pituitary 
Origin Several of the endocrine glands 
seem to participate in the growth and 
distribution of hair The gonads and the 
suprarenals seem to be the most promi 
nent However the pituitary gland which 
governs both the gonads and suprarenals 
as well as other endoennes seem to hav e 
a special trichogenous function In hy 
popituitansm there is a heterosexual hair 
distribution t c an increase of body 
hair m the female and scanty facial and 
body hair in the male In acromegaly and 
in pituitary • basophilism hypertrichosis 
is the rule On the other hand alopecia 
congenital and acquired has been found 
m several instances to be due to pituitary 
tumor 


The lliyroid Gland 


Vnaloiny and Physiology of die 
Tliyroid Gland 

The thyroid gland is composed of two 
lobes and a connecting narrow isthmus 
It w e ghs betw een 30 and 40 Gm and 
IS located in the anterior portion of the 
neck below the cricoid cartilage extend 
mg laterally beyond the anterior belly 
of the sternocle domastoid muscle on each 
side It IS composed of a number of 
lobules 1 ned with ep thelial cells and 
contains a colloid material 

The hormone secreted by the thyroid 
gland IS known as thyroxin The daily 


requirement of thyroxin to keep an indi 
viduals basal metabolic rate at a norm'll 
level IS 0 75 mg The normal basal 
metabolic rate is considered to be be 
tween minus 15 and plus 15 One mg of 
thyroxin will cause a 25 to 3 per cent 
increase m the basal metabolic rate The 
physiological action of the thy rod is 
twofold (I) In children it promotes 
body growth and bone development (he 
development of the nervous system and 
genitals sharing these functions with the 
pituitary the thymus the suprarenal 
cortex and the gonads (2) m the adult 



774 


Medical Diagnosis 


It regulates metabolism, that is, tlie 
physiochemical processes of all tissues 

Disease of TlijToid Origin 
Disease of the thyroid gland may 
cause hypersecretion, hyposecretion, or 
perverted secretion of its hormone, 
which may result m accelerated metab- 


IS one of the stabilators of endocrine 
balance 

Myperthyrotdism causes an exaggera- 
tion of all functions plus autonomic im 
balance, j e , the heart becomes rapid, 
the mmd is alert, often causing ps)chic 
disturbances, restlessness, excitement, 
tremors, h>pertcnsion followed by hypo 



(semidfagrammatic) sl^owing arterial supply 

branch. (<f) anterolateral branch , (<”) inferior thyroid anteromedial 
left recurrent laryrgeal nerve (Ebert* Surgical Diseases ^thiThy^d cTai™ '^^ 


olism, decreased metabolism or per 
verted metabolism 

The thyroid gland may be the seat 
of various tumors, diseases, regenerative 
and degenerative processes , and it may 
become enlarged or atrophied with or 
without any secretory changes It exerts 
a definite influence on body growth and 
metabolism, and though controlled by the 
thyrotropic hormone of the pituitary, it 


tension, mononucleosis, increased elim 
ination of solids, diarrhea, hyperhidrosis, 
loss of weight and increased basal metab 
olism Hyperthyroidism IS of three types, 
* 6 , simple hyperthyroidism, toxic ade 
noma and exophthalmic goiter 
Hypolkyroidtsin causes sluggishness 
of all functions The patient is usually 
stout, though not invariably so, the 
mind IS dull and muscular activity is 
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depressed The degree of hypoth^ roidism 
m the adult go\erns the sevcrit} of the 
nijxedenia and in the infant the degree 
of cretinism 

Athyrotdism in the\ery joung results 
in extreme degrees of crclmtsm, and 
m the adult in cachexia stnimipma or 
a severe type of m^'xedenia 

Dysthyroidism produces a perverted 
secretion which according to Janney and 
Plummer, is responsible for cxoplitlial 
mic goiter 

Enlargement of the Thyroid Gland 

Any enlargement of the thj roid gland 
IS classified as goiter or struma 

Enlargement of Uie thyroid glaml imj 
be di\ ided into three groups 

I Thyroiditis Inflammation of the 
thjroid maj be classified as acute non 
specific mflammatorj acute suppurative 
inflammator) thjroiditis and sidiacute 
and chronic ihjroiditis These mi) be 
due to local or sj stemic infection Riedel s 
struma and Qiaga s disease are special 
types of th>roiditis The sjmptoms 
pain redness and swelling over the Ih} 
roid are acute The pam often radiates 
to the teeth occiput and shoulders The 
head is held rigid the Veins of the neck 
are prominent and there is ejanosis of 
the face and neck Swallowing and res 
piration because of pressure become 
difficult Suppuration of the thyroid 
when not fatal may result m myxedema 

n Tumors of the Thyroid Tliese 
may be of the following types Cara 
noma sarcoma malignant or simple 
adenomata gumma tuberculosis , syph 
ihs and actinomycosis The benign tu 
mors usually give rise to pressure symp 
toms only the malignant tumors may 
cause pressure symptoms with signs of 
either hj perthyroidism or myxedema 


With cachexia The interml secretion of 
the thyroid gland is often disturbed in 
such cases 

in Goiter This is an enlargement 
of the thyroid gland with definitechanges 
m its structure The following are to be 
considered (a) Simple or vascular 
goiter, (6) colloid goiter, (c) paren 
chymatous goiter, (d) endemic goiter, 
(c) adenomatous goiter, (/) exoph 
tlialmic goiter (hyperthyroidism) 

(а) Simple or Vascular Goiter 
Tins IS usually seen in young people 
most often in girls at puberty and in 
young women during pregnancy and lac 
lation The tliyroid is only moderately 
enlaiged is soft free from pain and 
may cause symptoms of vary mg degrees 
of hyperthyroidism le byperexcitabil 
ity elevated basal metabolic rate sweat 
itig and tachycardia The enlarged thy 
rotds often seen associated with pul 
nionary tuberculosis or other conditions 
of the lungs which cause vascular stasis 
may be grouped under tins heading 

(б) Colloid Goiter This is simple 
nontoMC enlargement of the thyroid 
gland at times it may attain to an 
enormous size and may give rise to pres 
sure symptoms or it may undergo de 
generative changes producing cysts cal 
careous infiltration malignant changes 
or proliferative changes which may re 
suit in hyper or hypothyroidism or ere 
tintsm 

(c) Parenchymatous Goiter This 
IS a true hypertrophy of the gland In 
the chronic form the thyroid becomes 
quite large and fibrotic and there de 
velop within its structure simple and 
colloid adenomata Ultimately tlie secre 
toiy function of the thyroid become* 
unpaired and hypothyroidism results 
Pregnant mothers suffering from paren 
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chymatous goiters may gne birth to fuse coIJojd goiter which may cause 
goiterous offsprings that may be cretins hyperthyroidism, hypothyroidism or may 
(d) Endemic Goiters: These occur eventually involute 
m large numbers in certain localities jn (<?) Adenomatous Goiter: This is 
Asia, Central Europe and m this country usually seen in two stages (1) Non 
m regions far removed from the sea toxic adenoma, and (2) toxic adenoma 



Fig 12 — Toxic adenomatous gmtcr The B M R was plus 36 (Philadelphia General Hospital ) 

There are two types One type is tlie 1 Nontoxic adenoma may be single 
diffuse parenchymatous colloid poor goi- or multiple and usually occurs in ths 

ter of childhood, and the other, the second decade of life The mass or masses 

noduhr adenoparench) matous goiter are generally circumscribed and firm to 
uilh degenerative changes of the adult the touch Histologically the> are made 
The parenchymatous degcnerntive got- up of numerous acini, and occasionally 
ters of both childhood and adulthood are of numerous circumscribed and encapsu 
found m endemic cretins and severe fated nodules containing many, small a! 
myocedema The other type is the dif- veoli Colloid and cystic formations are 
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often found m conjunction ndeno 
inatous tissue 

Symptoms This fonn presents no 
definite sjmptonis or signs unless it be 
comes so large that it may cause pres 
sure sjinptoms or when it becomes 
toxic 

2 Toxic adenoma ma> be recognized 
IS 1 hard circumscribed miss in one or 
both lobes of the thjroid associated with 
sjmptoms of hjperth^roidism Oiten a 
nontoxic goiter inaj because of o\crac 
tioii cause toxic sjmptoms These differ 
in their manifestations frbm true exoph 
thalmic goiter in that the former con 
tains an excess of normal th> roid secrc 
lion (thjroxin) while m the latter there 
IS an excess of a perverted thjrod se 
cretion causing severe toxic sjmptoms 
and requiring an iodine molecule for its 
readjustment (Plummer) 

Sy mpioms The onset mav be gradual 
or abrupt The gradual onset is mam 
fested by increasing irritability frequent 
attacks of tachj card a weakness diges 
live disturbances and functional nervous 
manifestations A well developed case 
Will present the follqu mg (c) Enlarged 
thj ro d ghnd containing one or more 
hard nodes (i) tachj cardia (<r) coarse 
tremors of the hands and fingers (d) 
nervous instability (c) loss of weight 
and strength (/) mj ocard al d^enera 
tion with occasional arrhjthmia (p) 
rapid and spontaneous bodily mov ements 
If the onset is abrupt the above men 
tioned sj-mptoms develop in rapid sue 
Cess on There is often an absence of 
d stinct exopl tlialmus and of a thrill or 
i>r lit over the thyroid the tjp cal crisis 
of exophthalmic goiter is wanting The 
basal metabol c rate is always increased 
It IS apt to occur past middle age 
(/) Exophthalmic Goiter (Graves 
d sease Basedow s Disease Thyroid 


Toxicosis) Definition Exophthalmic 
goiter IS a constitutional thj roid toxemia 
cliiractenzed cl mcally bj instability of 
the nervous sjstem diffuse enlargement 
of the thj roid gland exophthalmus 
tremor tachj cardn hjperhidrosis gas 
Irointcstinal disturbance dermographia 
and increase I basil metabolic rate It is 
diaractenzed pathoJogicaJlj bj paren 
cli) inatous hj perphsia of the tlij ro d 
li) perplasia of the Ij mphatic sj stem and 
thymus hj pocholestcremia and increased 
iodine content of the blood 

Etiology There is a hjpersecrction 
of thjro d hormone which probablj con 
tarns a loxic substance The following 
may be factors in upsetting the thj roid 
balance (o) Hereditj which maj either 
transmit the disease or transmit a pre 
disposition to It which in the presence 
of exciting factors such as worry fright 
local or sjstemic infections or mental 
and plij sical strain w ill br ng forth tlie 
disease in an active stage (b) disease 
of other endocrine glands and particu 
larly when the thjrotropic hormone of 
the pituitary is affected (c) psjchic 
trauma physical strain and overwork 
even in the absence of any hered tary 
predisposition and (d) it maj occur in 
the absence of anj definite or discover 
able cause poss bly due to hypersen 
s tivaty of the various tissues of the body 
to the thyroid hormone or a deficiency 
of thjro d antihormone Women are 
more prone to it than are men Exoph 
thalmic goiter is most prevalent during 
the second and tli rd decades It is often 
character zed by periods of remissions 
and recrudescence 

Syi iptoi IS a d Sig is These depend 
upon the severitj of the disease and 
whether the patient is in a cnsis or in 
a state of remission Mild cases naturally 
show fewer and m Ider signs During 
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Toxic Adenoma 

(HiPerthiroidum Secondary ToxtcCotler, 
Basedoutfied Gotler} 

1 Patient is usually of middle age 

2 Goiter present years before onset of 

symptoms 

3 Goiter is essentially adenomatous often 

nodular in shape and usually large, 
nonpulsating noncompressiblc, with 
out thrill or bruit 

4 Exophthalmus and expression of chronic 

fright rare eye signs not prominent 

5 Tachycardia not extreme, often maten 

ally slowed by sleep or digitalis 

6 Hypertension and myocardial degenera 

tion common 

^ Trcmoroftenabsent.ifpresent iscoarse 
and atypical 

8 Mental symptoms relatively mild 

9 No tendency to gastrointestinal crises 

10 Dermographia often absent, when pres 

ent 1$ not intense. 

11 Loss in weight comparatively slow 

12 Symptoms may bo produced m a normal 

person by administration of thyroid 
extract or thyroxin 

13 Surgical interference with the thyroid 

eminently successful usually no re 
currences or regeneration as mass is 
encapsulated 

14 Remissions do not occur 


a crisis all signs are greatly intensified , 
and fever diarrhea, hyperhidrosis tachy 
cardia or auricular fibrillation, and other 
toxic manifestations are greatly aggia 
vacated A typical case of average 
seventy will present the following 
(I) The general appearance is that of 
fright or great anxiet) , the patient is 
restless, impatient and cannot find a 
place for himself The face is flushed 
or covered with perspiration 


Exofmthaluic GonxR 
(Crates Disease, Basedott’s Disease 
Parry’s Disease, Flajaiii s Disease, Hyper 
plastic Goiter, Dysthyroidism 
Thyrotoxicosis) 

1 Patient is usually a young adult 

2 Goiter often absent, if present is of 

recent occurrence. 

3 Goiter is essentially hyperplastic m 

nature rarely large usually a sym 
metrical fullness often pulsating 
compressible and presents thnll and 
bruit 

4 Exophthalmus and expression of chronic 

fright with characteristic eye signs 
are usually present. 

5 Tachycardia more pronounced, not iP- 

prcciably slowed by steep or digitalis 

6 Hypertenoon not common, myocardial 

degeneration occur* late m the disease. 

7 Tremor nearly always present and 

typical 

8 ^felltal symptoms relatively prominent 

with occasional major psychoses 

9 Tendency to gastrointestinal crises 

10 Dcrmographia constant and usually m 

tense, other skin lesions common 

11 Loss in weight comparatively rapid. 

12 Syndrome not produced by administra 

tton of thyroid extract or thyroxin 
Unless predisposition exists 

13 Surgical interference with the thyrod 

not always successful recurrence be- 
cause of regeneration may occur a« 
the mass is unencapsulated 

14 Remissions and exacerbations common- 


(2) The eyes are staring or protrude 
(exophtlialmus) This may be unilateral 
but IS most often bilateral Very rarely 
typical exophthalmus may be absent A 
number of e) e signs usually accompanv 
the exophthalmus, of which the most 
common are (c) Von Graeje’s Sign 
Failure of the upper lid to follow the 
downward movement of the eyeball, (&) 
Moehiu^ Sign Failure of convergence 
of the ej eballs when looking downwards, 
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(c) Siclht.ag’s St^n Inhibition or lessen 
ing of the wrinkling reflex, (rf) Joff- 
roy’s Sxgn Absence of wrinkling of the 
forehead when the e>es are roHcd up- 
ward as far as possible, (e) Dalrymple's 
Sign Widening of the palpebral fissures , 
(/) Riesman’s Sign Audible bruit heard 
over the cjeball, (g) Loaves Stgn 



Fift 13 — Exophthalmic goiter The D 
51 R vfzs plus 90 The thyroid was pal 
pable and pulsating All other classical 
s^igns were present Patient died within 24 
hours after thyroidectomy in crisis 

Prompt and lasting mjdnasis when two 
drops of 1 1000 epinephrine solution is 
instilled m either eye 

(3) The Neck There is usually pres 
ent a symmetrical fullness , often it is 
a large jielding pulsating mass, occa 
sionalh uo definite thyroid enhrgement 
IS visible The thyroid may be easily 
palpated by grasping the lower part of 
the neck between the thumb on one side 


and index and middle fingers on the 
other side of the anterior bellies of 
the sternocleidonustoid muscles when 
the chin is raised, particularly during the 
act of swallowing The gland may be 
impalpable m stibsternal thyroid Occa- 
sionally the thjroid gland may not be 
enlarged, though there may be hyper 
active thyroid tissue in aberrant posi 
tions In addition to the large thyroid, 
there are visible pulsations of the ves 
sets of the neck, and a generalized ery tli 
ema of the skm of the neck and of the 
adjacent upper portion of the chest A 
thrill may be felt or a brtitl heard over 
the thyroid 

(4) Cardioioscular System Tachy- 
cardia, during excitement and also when 
at rest associated with dyspnea is an 
early sign, m the more advanced cases 
there occur signs of cardiac decompen 
sation and various arrhythmias, par- 
ticularly auricular fibrillation 

(5) Gastrointestinal Symptoms The 
appetite is usually good, but notwith 
standing that there is a persistent loss 
of ueight Nausea, vomiting and diar- 
rhea are usually present at a crisis 

(6) Cutaneous Ufanifestations Flush 
ing of the face and neck and moisture 
of the skin with profuse sweating on 
emotion or mild exertion are nearly al 
ways present The skin is generally soft 
pliable and smooth , often there are 
brownish pigmented areas papules, pus 
tules and itching are frequently present 
The patient usually feels warm 

(7) Tremors There is a decided fine 
tremor noticed m the outstretched hand 
and a general muscle tremor is perceiv 
able over the entire body 

(8) The Genital System Menstrual 
disturbances such as dysmenorrhea, olig 
omenorrhea, amenorrhea, metro- and 
menorrhagia may occasionally occur. 
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Libido IS poor and sterility js common 
In men there often occurs lack of libido 
or potentiality 

(9) Basal Metabolic Rate This is 
most often increased from plus 30 to 
90 or over In rare cases, the basal 
metabolic rate is not markedly elevated 
A rough guess of the B M R may be 
had by employing the Read formula 
The pulse rate is added to the pulse 
pressure, and from the sum 111 is sub- 
tracted Thus, for pulse rate 90, pulse 
pressure 60 — 90 plus 60, minus 111, 
equals plus 39 

(10) Blood Secondary anemia and a 
tendency to Ijmphocytosis are usuallj 
present 

(11) Blood Pressure The systolic 
pressure is usually elevated and the dia 
stolic IS lowered so that there is an 
increased pulse pressure The systolic 
pressure rises sharply and allloxicsymp 
toms become intensified by the adminis 
tration of epinephrine 

(12) The 'Goctsch Test is positive 

In v\ell marked cases this test should 
not be used Tins test is carried out as 
follows Five to seven and a half minims 
of 1 10(X) epinephrine solution is given 
hypodermically Fvery five nnmitcs dur 
mg the next hour it will be noted that 
the systolic pressure has risen from 10 
tw 5/i the vatc •* 

from lO to 20 beats per minute There 
IS also an increase of nervousness ire 
mors, sweating and flushing though at 
limes there inav be pallor of the face Tlic 
pupils rennin dihlcd for from one Inlf 
to one hour 

Other hborafory cxnmimtions will 
usually show a decrease in the blood 
cholesterol an increase in the blood 
lodme content, at times to as high as 
30 ganinva per cent and a slight hyper- 
glycemia and low blcKxl calcium 


(13) The Urine Increased frequency 
by day and night, frequent glycosuna 
moderate albummuna, and increased ex 
cretion of iodine, and of nitrogenous 
products are present in the majority of 
cases 

(14) Drug Tolerance There is an 
increased tolerance to quinine (Bram), 
physostigmjne and ergot, and a de 
creased tolerance to epinephrine and 
other svmpathomimetic drugs 

Atypical Forms of Exophthalmic 
Goiter. While the symptoms just eno 
merated are found in typical cases of 
exophthalmic goiter of moderate sever 
ity, there are cases m which some of 
the cardinal signs are wanting Occa 
sionally there may be an absence of 
exophthalmus , m some cases the thyroid 
may not be palpably enlarged, and in 
other cases the B M R may not be 
elevated above the usual normal values 
In children, in the semle and m the 
obese, many of tlie signs may be absent 
though the majority are present 

Afasied Hyperthyroidism This 
condition is so called because there may 
be an absence of exophthalmus and of 
Visible nervousness This condition « 
usually found in elderly people Thev 
are apathetic, are easily fatigued, hive 
a slight staring of the eyes, have a sense 
v.'iTrriVb , -m -mtieas^ basi\ wAtihobc 
rate, nnd frequently tliey hav e diarrhea 
Tachycardia may be present or absent 
but the heart rate is easily accelerated 
by moderate exertion 

Jlypolfiyronlnm or Thyroid 
Insufficiency 

(Hyxpdema, Cachexia Slriimiprtro, 
OiitVa and Orrl’i Disease, Childhood 
Myxedema, or Crelinism) 
Hvpothy roHlism is n condition broiight 
about by thyroid insufTiciency, tlwt is 
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the lack of thjroid secretion This is 
clnractenzed m the >oung the rctir 
dation of phj steal and mental dexelop 
nient and the diminution of metabolic 
acti\it> and in the adult bx sloxxmg of 
all metabolic aclixitics and b} mental 
and ph) Mcal retardation The amount of 
retardation depends upon the age at 
which the th) roid becomes hjpoaciixe or 
mactixe and on the degree of its h>po- 
actnitx or inactivitx WOien thyroid in 
actixitj occurs at birth or soon there 
after it results in cretinism xxhen the 
thxroid becomes inacti\e or h}poacU\e 
m older children or m adults then the 
condition is xariously known as myxe 
dema oachexia strumipnva Gulls dis 
ease or Onls disease Milder tjpes of 
hjpothjroidism bear no specific name 
H^-poth) roidism may be primary or sec 
ondarv Primary hypothyroidism may 
be caused b) a diseased th)rotd or by 
insufficient thyroid tissue which causes 
either a deficieticj or lack of thyroid 
hormone It is also quite possible that 
an insufficient amount of thyroid hor 
mone may be due to deficient thyroid 
stimulation by the anterior pituitary thy 
rotropic hormone 

Secondary hypothyroidism may be due 
to disease of the gonads xvasting dis 
eases starvation or other diseases that 
either limit the secretion of thy roid hor 
mone or interfere xvith the absorption 
of the thjroid hormone by the tissues 
Another probability is that there may be 
an ox erproduction of thyroid anlihor 
mone 

Adult Myxedema SymptomaioJ- 
ogy and Diagnosis Hypothyroidism 
myxedema and cachexia strunupnva are 
adult types of diminished or absent 
thvroid actixity The commonest phe 
nomena m a well marked case are as 
follows (1) Pallor (2) subcutaneous 


sxxelling (3) rough lusterless dry and 
cool skm imparting to the touch the sen 
sation of dead rubber (4) coarse dry 
and scanty growth of hair (5) gen 
eral listlessness (6) supraclaxicular fat 
pads (7) associated nephritis (8) 
bradycardn (9) subnormal tempera 
ture (10) dull listless and stupid facnl 
expression the features being almost 



Fig 14 — Myxedema 


immobile (11) puffy loxxer eyelids 

(12) thickened 1 ps tongue and nose 

(13) dull coarse and monotonous xoice 

(14) slow body moxements (15) stag 
genng gait (16) nervous symptoms 
such as headache slow perceptixe poxx 
ers alterations of temper and perxerted 
taste and smell (17) aches and pains 
m the extremities (18) the blood shows 
a definite anemia and because of the 
associated skin pallor may resemble 
pernicious anemia (19) the blood cho 
lesterol is high (300 to 700 mg ) (20) 
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the blood iodine is low, (21) the basal 
metabolic rate is abnormally low and 
may \ary from minus 20 to minus 40 
and (22) there may be a hypochlorhy 
dria or an achylia gastnca 

Mild cases of hypothyroidism are often 
found near or past the menopausal age 
m both women and men It is manifested 
by fatigability, vanous aches and pains 
digestive disturbances, thinning of the 
eyebrows, secondaiy anemia, a decreased 
basal metabolic rate, a low gastric acidity, 
and an increased blood cholesterol 
Cretinism Cretinism may be defined 
as a state of continuous and abnormal 
infancy due to arrested physical and 
mental development which began before 
or soon after birth as a result of con 
genital thyroid insufficiency Immediately 
after birth there are as a rule few or 
no signs of athyroidism The newborn 
infant m most instances, appears nor 
mal possibly because tn utero, the fetus 
being nourished by the mother’s Wood, 
does not suffer from his own thyroid 
insufliciency Also as long as he is 
breast fed by a mother uhosc thyroid 
gland IS normal the infant will show 
no signs of thjroid deficiency After 
ueanmg, or m an artificially fed child 
the lack of thyroid secretion manifests 
Itself as soon as the child reaches a stage 
where he has to depend upon his oivn 
hormones for physical and mental de- 
velopment 

There are two types of cretinism 
sporadic and endemic 

Sporadic cretinism This may occur 
in an individual not descended from 
cretins as isolated cases m localities 
where cretinism does not prevail 

Endemic Cretinism This is often 
familial and is indigenous to certain loca 
tions, as in die so called goiter belts of 


this country and abroad The endemic 
cretin differs from the sporadic m that 
the endemic cretin is generally not quite 
as helpless as the sporadic, his growth 
is not as stunted, his mentality is not 
quite as blank, and his genitals are not 
as hypoplastic as are those of the spo 



Fig 15 — Cretin Age 34 years Corop5et« 
athyroid cretin. 


radic cretin. The endemic cretin often 
has a large colloid goiter or a useless 
thyroid such as may be found in his 
mother or father The sporadic cretin 
is usually in a state of continuous m 
fanev, IS helpless stupid and ungainly 
Characteristics of Severe Cretin 
ism The head is large and rounded, 
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the facjes are coarse and pufTj , the com 
plexion IS sallow or past} , the e>clids 
are puffj , the nose is thick and its 
bridge is depressed ^ the lips arc thick 
and dr}, and sali\a often drools from 
the mouth , the tongue is thick large and 
broad The teeth are poorly developed, 
the neck is short the trunk is rounded 
and longer than the extremities, there 
are fat pads o\er the shoulders The ab 
domen is large and protruding often 
showing an umbilical hernia The ex 
tremities are poorly developed usually 
cold and C}'ano3cd the long bones show 
retarded development The hands are 
round and puff} and the fingers are 
broad and square at the tips The hair 


IS coarse and straggi} The mentality 
IS greatly retarded deaf mutism is com 
mon, and the reaction to stimuli is 
excecdmgl} slow Most frequenti} there 
IS imbecility 

Cretinism appearing during early 
childhood is practically childiiood myx 
edema showing in addition to the gen 
cral signs of m}’xcdema retardation of 
tlic ossification centers particular!} in 
the carpal bones Sporadic cretinism 
and myxedema respond to th} roid medi 
canon while response to the same treat 
ment m endemic cretinism is poor En 
deniic cretimsm may be prevented or its 
seventy ameliorated b} the early admin 
istralion of iodine 


TIic Pineal Gland 


Anatomy and Physiology of the 
Pineal Gland 

The pineal gland is a small cone 
shaped body m contact with the third 
ventncle of the brain It is composed of 
characteristic pineal cells neuroglia and 
connective tissue It is nchl} supplied 
With blood vessels and nerves and 
often harbors brain sand and occasion 
ally small cysts From the appearance 
of granules in the protoplasm of its cells 
and because of its rich blood supply, it 
is assumed that the pineal body is an 
active endoenne gland No pineal hor 
mone has as yet been isolated Expert 
mental studies have so far proven that 
the gland is not a vital organ 

The Function of the Pineal Body 
Extirpation and feeding experiment upon 
animals are inconclusive Clinical obser 
vation suggests that the pineal body is 
intimately connected with sexual ma 
turity One group of observers believes 
that the pineal body acts as a check 
rein to the gonads retarding their de 


velopment until bodily maturity has 
taken place Another group believes that 
the pineal body stimulates sex matura 
tion There is no definite knowledge at 
present with regard to pineal function 
though the consensus is in favor of the 
theory that the pineal body acts as a 
checkrem to the gonads inhibiting their 
premature development 

Diseases of Pineal Origin 

Tumors of the pineal body may cause 
in addition to neighborhood pressure 
symptoms precocious puberty 

Macrogenttosomia Precox 
This syndrome m boys is often asso 
ciated with pineal tumor It is charac 
tenzed by rapid growth of the skeleton 
up to the sixth year then growth slows 
or stops because of premature epiphyseal 
union During the period of rapid growth 
there is also precocious genital develop 
ment (premature adulthood) the gem 
talia become large hair develops upon 
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the mens, under the arms and on the In the presence of a pineal tumor, intra 
face The mentality matures , the voice crannl pressure symptoms such as head 
becomes low pitched and physical de ache, blindness, paralysis and h)dro- 
velopment with obesity becomes marked cephalus develop sooner or later 



Fig 16 — Pineal tumor wth hydrocephalus age 5 years Note general development large 
head and pub c hair (Philadelphia General Hospital ) 


The Tliyinus Gland 

Anatomy and Plijsiology of the cytes and the concentric corpuscles of 
Tlij-mus Gland Hassall The tlij-mus gland is situated 

The th>-mus gland is composed of inthemedia'itmum is bordered on either 
Ijmphoid tissue It contains two lobes side by the lungs and is in close relation 
each of which is made up of lobules to the pneumogastnc phrenic and recur 
bound together bj comiectn e tissue. The rent lary ngeal ner\ es and the large blood 
cortex consists of closely packed lympho vessels The ghnd is largest during m 
cytes and the medulla contains a rcticu fmej and eirlj childhood attains its 

lum of large branched cells few l^mipho full size at or about the second year and 




The Endocrine System 


785 


according: to Hammar, becomes invo 
luted at puberty (llth to 15th >ear) 
Hormone No hormone has as yet 
been isolated from the thymus Ho\\e\er 
an extract made of thjmus tissue pro 
duces excessive growth in immature am 
mals 



F g 17 — Thymus gland of full t roe fetus 
(Engelbach s Endocrine Med cine 
Charles C Thomas Spr ngfield III ) 


Pathology The thymus gland may 
be the seat of tumor or cyst or it 
may fail to involute at the proper time 
(persistent thymus) Enlargement of the 
thjmus maj occur because of disease 
elsewhere such as exophthalmic goiter 
Cushing s syndrome hj'pogonadism cas 
tration Hodgkin s disease leukemia sep 
ticopjema or m> asthenia gravis The 
thymus gland may also be affected by 
s}-ph ]js fuberculos s or it may become 
infested by parasites Atrophy of the 
thymus is seen in marasmus in profuse 
hemorrhage and in inanition 


Physiology The thymus like the 
pineal is a gland of childhood, both 
involute at or about puberty and neither 
gland lias so far yielded a speafic hor 
mone It is believed that the thymus is 
concerned with the growth and develop 
ment of the body the gonads and the 
osseous structures The administration 
of thymus extracts to immature rats 
either directly as by Asher or through 
successive generations as by Rown 
tree and his co workers enhanced their 
growth while ablation of the gland re 
tarded their growth The exact role 
\ the thymus plays m the phy siology of the 
oiganism is not know n its retrogression 
at the age of puberty when the sex 
ghnds are fully developed and its per 
sistence in by pogonadism are s gniH 
cant of a gonad thymus relationship 
probably mediated through the anterior 
pitu tary the thyro d and the supra 
renals 

Diseases of Thymus Origin 

Though the functions of the thymus 
gland are not definitely knowm there are 
a number of constitutional anomal es 
charactenzed by definite stigmata that 
occur sufficiently often to indicate that 
tl ey may be of thymus origin or that 
the thymus pfays an important role in 
tl e r production 

Hyperlhymtsm 

Status Thymicolymphaticus (status 
hypoplasticus lymphatism) Status thy 
m colymphaticus is a constitutional anom 
aly characterized by definite st gmata 
It IS generally congenital but may be 
acquired during childhood The clinical 
picture of this condition vanes with the 
age of the individual and the degree of 
mvolvement 
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In children the following is charac 
tenstic The child is delicately molded, 
IS slender and graceful The skin m some 
IS soft, delicate, of velvety texture, and 
faintly cream colored , in others, it may 
be dead white, lusterless or pasty m ap 
pearance, or it may be unusually shiny 
The surface of the body remains covered 
with lanugo beyond the usual age The 
hair upon the head is soft and often 
curlj The face presents the "angelic 
appearance , the eyes are round, light 
blue or brown, the lashes are long and 
curl upuard The nose is small, the 
mouth usually pouts, the cheeks are 
rounded and flush or pale readily There 
15 general lymphatic hyperplasia m the 
neck, axillae and groin The tonsils and 
adenoids are enlarged and the spleen is 
often palpable The genitals are hypo 
plastic The child is generally timid, ir 
ntable, has a high pitched voice and has 
a greater susceptibility to upper respira 
torj infections and \arious skin rashes, 
IS sensitive to protein inoculations and 
IS allergic to i vast variety of sub 
stances 

Among adolescents and adults, three 
t>pes of bmphalisin may be considered 
(a) Tlie obese or hypothyroid type, 
{b) the thin or hyperthyroid type, and 
(r) tlie well nourished or classical type 
This division is purely arbitrary and is 
basctl upon the corpulence of the mdi 
vidiial ind his general behavior 

(o) The obese or hypothyroid type 
IS soft, flabby and bloated, has coarse 
features, and is mentally and physically 
sluggish 

(b) The thin or hypertbyToid type 
is very tlun often etnaaated and has 
snnl! features a long neck acylmdricaf 
IkmIv and long lower cxtrcniifies The 
genitalia arc well formed but their furK- 


tion is below normal This type is usu 
ally alert and restless 

(f) The well-nouTished or classi- 
cal type is usually somewhat below 
normal in height and has a youthful 
appearance The palate is high arched 



long slenJcr cxtrcmii es and nidimenliiT 
(.CTOlaU {Ihla G«n Hosp) 

(tonis pahtinus) The teeth arc blinsh 
white m color and irregular The cen 
tiwl incisors may be large ami lateral 
incisors may be rudimentary while the 
canines are usually small and may re- 
semble the incisors The neck is short. 
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isolated Ijmph ghnds of the anterior 
and posterior chains are palpable as arc 
also some m the supraclavicular fossa 
The thorax is slender and rounded 
resembling m shape and conformity that 
of tlie child The upper and lower ex 
tremities are rounded and util shaped 
the fingers are long appear sensitive and 
are extremel) flexible so that they can 
easily be bent bad wards su^esting a 
double jointedness Most of the joints 
of the bod) are lax and may be easily 
dislocated or contracted 

The hair upon the mons is triangular 
in shape resembling the female type of 
distribution t e the base line upward 
and the apex pointing downward The 
hair in the axillae and on the extremities 
IS sparse or entirely absent The gem 
tals are often poorly developed hypo 
spadia and unilateral or bilateral crypt 
orchism are not uncommon 
The female of this type is also charac 
tenzed by the appearance of plumpness 
softness of the shin irregular dentition 
enlarged lymph glands loose jointed 
ness and sparse distribution of hair The 
genitalia are hypoplastic the clitoris is 
often enlarged menstrual disturbances 
such as amenorriiea hypomenorrhea and 
dysmenorrhea are common and occa 
sionally there may be excessive bleeding 
at irregular inter\als 
This type is usually associated with a 
marked degree of genital disturbance 
and With anterior pituitaiy and adrenal 
medullary hypofunction 

Characteristics Coininon to All 
Types o{ Status Thymicolymphati 
cus While the three types mentioned 
namely the obese the tlim and the well 
nourished exhibit certain individual 
characteristics yet there are a number 
of clinical manifestations common to all 
of them which justifies their grouping 


into a general classification The com 
mon characteristics of all types of status 
thymiailymphaticus are (1) An en 
larged thymus gland which is not always 
demonstrable during life (2) hyper 
plasm of the lymphatic structures (3) 
a youthful appearance, (4) sparse hair 
distribution (5) hypogenitalism, (6) 
hypoplasa of the cardiovascular sys 
lem (7) anomalies of the gastromtes 
tinal tract (8) vascular hypotension 
(9) low basal metabolic rate , ( 10) easy 
fatigability (11) a relative lymphocy 
tosis (12) low carbon dioxide tension 
(13) a tendency to asthma hay fever 
and other protein sensitivity, (14) a 
tendency to sudden unexplainable death 
or death due to adrenal or intracranial 
hemorrhage or to coronary disease (15) 
greater susceptibility to infection and 
greater death rate from acute infection 

(16) evidence of vagus disturbances and 

(17) psychic disturbances Their men 
tal ly may be normal but their behav lor 
IS often much like a spoiled only child 
They are selfish obstinate and negativis 
tic Some mvy possess ungovernable 
tempers and may be unreasonable An 
other of their charactenstics is an inabil 
ity to apply themselves to certain situa 
tions to sustained effort or to creative 
work Their accomplishments are usu 
ally the result of imitation rather than 
of original effort Notwithstanding the 
innate handicap of these unfortunates 
whose disability is not of their own 
choice or making many of them with 
proper training and wise supervision 
may be developed into normal individuals 
and useful members of society 


Other Possible Hyperthymic 
Conditions 

Other conditions attributed to hyper 
thyimsm are 
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(1) Mors Thymica This is where 
death occurs in a child suddenlj and 
w itiiout any apparent pro\ ocation The 
existence of such a specific t>pe is ques 
tioned 

(2) Thymic Stridor This is diffi 
cult or stndulous breathing occurring at 
certain times, particularly after excite 
ment or cr)ing (rare) 

(3) Thymic Asthma The occur 
rence of bronchial asthma is at times 
attributed to an enlarged thymus, but 
it is doubtful ivliether the thymus en 
hrgement is responsible for these con 
ditions 

(4) Myasthenia Gravis This is 
thought to be due to thymus involve 


ment It is characterized by nasal speedi 
ptosis, exhaustion and fatigability of the 
stnated muscles (See p 881) 
Hypothymism 

Timme described a syndrome due to 
premature involution of the thymus The 
individuals are stocktiy built hiv e a com 
pact frame and short stature Epiphyseal 
ossification and maturation occur pre 
maturely The secondary sex charac 
tenstics may appear during childhood 
The permanent teeth appear early but 
are irregular and the blood pressure is 
generally high The mentality is a com 
bmation of childhood stubbornness and 
adult resourcefulness, thev are mean 
cruel and eisily angered 


The Parathyroid Glands 


Anatomy and Physiology of the 
Parathyroid Glands 
The parathyroids are four m number, 
situated behind and intimately connected 
With the thyroid gland Accessory pira 
thvroids are fairly common and inav be 
found m positions close to the r^iilar 
parathyroids as m the thy roid glam! the 
thymus and in other structures of the 
neck or upper chest Tiiev measure 
approximateh 0x3x2 mm The para 
thvroids arc made up of two tvpes of 
cells (a) The cliief cells viliicli are 
pohgonal m shape and are most minier 
oils md (f») the oxyphil cells which are 
larger and contain deeply staining nuclei 
Hormone The pnrathv roids elaborate 
a liormonc which influences the metib 
olism of olcium ind pfiosplioros Pari 
ihvroid actinly i-. believed to be under 
the influence of the parithyrotropic hor 
mone of the anterior pituitary fobe Cil 
ciutn tmtnbohsm is aUo influenced bv 
Vitamin D md by ihe actinic sun ravs 
which act sjnergistically with the para 


thyroids The parathryoid hormon® 
(parathormone) was isolated and made 
available for clinical use by J B Collip 



Fiff 19--irufnan thyrod and parathf 

roid, I ostetior view (From Zuckerlcanal ) 
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A unit of parathormone is considered to 
he Hoo of the amount required to raise 
the blood cilcium about 5 mg to the 
100 cc of blood in a dog ^\clghlng 20 
kilograms ^vlthln 15 hours after injec 
tion The international dog unit is one 
d/ffi the strengtfi of (he Cofhp dog unit 
The normal blood serum calcium is be 
tueen 9 and II mg to 100 cc of blood 
the normal serum phosphorus between 
3 5 and 4 mg to lOD cc of blood 

Diseases of ParallijToid Origin 

Disease of the parathyroids may cause 
cither hy per or hy poparalliy roidism In 
iiyperparathyroidism there occur condi* 
lions that are associated with hypercal 
cemia and m hy poparathy roidism condi 
tions occur m which hypocalcemia is the 
dominant factor 

llyperparathyrouhsm 

Hyperparathyroidism is recognized by 
an increase of serum calcium often rang 
ing from 12 to 20 mg to 100 cc of 
blood and a decrease of serum organic 
phosphorus to 1 5 to 3 mg to 100 cc of 
blood The neiaous system becomes 
much depressed the heart slows and 
there occurs hypotonicity of the muscu 
lar system with pain in the limbs so 
that walking or muscular exertion is dif 
ficult The kidneys become affected the 
urine contains large amounts of calcium 
and phosphorus renal stones are com 
mon Gastrointestinal symptoms such as 
anorexia nausea vomiting and constipa 
tion are prominent The osseous system 
shows ciiaractenstic changes All the 
bones of the body are decalcified (osteo 
porosis) and many undergo fibres s 
bony tumors and cysts may occur in the 
}ong bones or in any ol the other bones 
of the body Spontaneous fractures may 
occur in the long bones m the pelvic 


bones and at times in other bones caus 
mg deformities and shortening of the 
stature The bones of the jaw and spiinl 
column may likewise become affected 
Because of the fibrous cystic degenera 
tion of the bones this condition is known 
as ostetiis ^brasac^sttca or \ on Reck 
hngliausen s disease of the bones Minor 
degrees of hyperparathyroidism exist in 
wliicli the symptoms are less pronounced 
Renal calculi or otosclerosis may occur 
III hyperparathyroidism without show 
mg severe bone dccalcification 

llypoparathyrouhsm 

Hypoparathyroidism causes a diminu 
tion of calcium m the blood and since 
cafcium is a nerve sedative a deficiency 
of blood calcium will cause neuromas 
cular hypersensitivity This is recog 
nized by hyperexcitabihty of the entire 
nervous system which produces sensory 
motor and autonomic nervous system 
phenomena caus ng among other mam 
festations tonic spasms of the skeletal 
muscles with generalized convulsions 
The spasms of the extremities are usu 
ally bilateral and may simultaneously 
affect all four extremities or as occasion 
ally happens only a single extremity or 
isolated group of muscles may become 
affected Gastrointestinal symptoms such 
as anorexia vomiting and diarrhea are 
common Nervous irritability insomnia 
perversion of temper and other signs of 
instability of the nervous system are 
early manifestations Other signs of 
hypocalcemia are defects in the enamel 
of the teeth brittle and grooved nails 
juvemie cataracts alopecia retarded 
growth hypotension and a tendency to 
asthma 

Hypoparathyroidism may occur be 
cause of injury or disease of the para 
thyroids or because of their extirpation 
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during a thyroidectomy or other opera- 
tion in that region The most familiar 
syndrome resulting from parathyroid in- 
sufficiency IS tetany. 

Tetany 

This is described as a symptom com- 
plex characterized fay neuromuscular 


convulsions. Tetany is a symptom in 
hypoparathyroidism when the blood 
shows a decided diminution in its cal- 
cium content. In these conditions, the 
serum calcium may fall to as low a level 
as 7, 6, or less mg, to the 100 cc. of 
blood Tetany may also occur in hj'pO' 
calcemia not of parathyroid origin, be- 



Fiff 20 — fiLrma ey*t)cx T»o of his larathyroids were reinoved in an effort to 
*!o;> the further iWRrejj of Oic <li»fa»e (Coartesy, Dr. Eluson and Dr Huebon, Pliiladelphia 
General Ho^piial ) (AL«08£r Iig» 8ancl9,i>r> 729and7J0) 


hjltcrcrcilahihty, vhich is nwnifested by cause a low blood calcium ts found in 
excitement, irritiblhty, poor museic con- conditions oilier tlwn frank parathyroid 
trol, tu itchings, tonic spasms of llic mus- disease, i e . the lack of s itamin D and 
clcsof the extremities lliaf proilwce ciar- of actinic sun rajs. Finally, tetany may 
actcriiticdiformities.suchastheobstetric be proilucexl by a number of conditions 
lurd and other altitudes and general in which both the parathyroids and blood 
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calcium are normal Such is sefin m alka- 
losis uhich may result from th^ mgestioa 
of excessive quantities of alkalies, from 
the lack of HCl m the stomach caused 
b> \omitm{', or bj other conditions, 
also, from the loss of CO 2 bj crying, or 



rig 21 — Tetany — Hypoparat^yfO'^*^™ 
Note the carpopedal spasm and rotation of 
head 

by other conditions causing hj pcr\ entila 
tion of the lungs 

Etiology: The etiology of tetany is 
laned, it may be due to parathyropnva, 
to hypocalcemia, to alkalosis, to preg 
nancy, lactation and menstruation, to 
'itamm D and sunshine deficiencj, to 
h} perventilation of the lungs and to 
gastrointestinal diseases It is also found 
m the newborn, m infants, in rickets, m 
infections and m certain poisonings 
Tetany may also be idiopathiC and may 


occur in certain localities, in certain oc- 
cupations and also in epidemics It is 
more pre\alcnt during the cold \Mnter 
months, possibly because of the lack of 
actinic sun rajs and of dietaiy essentials 

Irrespectne of its etiologj, the clin 
ical manifestations of tetany are identi- 
caA, vffL XV. vA Va d.'.X'gv/as.'A*, 
tnm signs are described uhich will help 
to identif> the condition by demonstrat- 
ing the hypcrexcitabiiltj of the nervous 
s)stem 

Tetany may occur as active or latent 
Active tetany presents all or many of 
the signs of neuromuscular hjperactivitj 
Latent tetany has the neuromuscular ex 
citabilit> under control or it is masked, 
and may be brought forth b> some pro 
vocation, such as anger, excitement, sick 
ness or by mechanical, electrical or chem 
ical irritation 

Diagnosis' The special diagnostic 
signs of tetany are as follows 

1 Erb's Phawmenon Increased re- 
action of the motor nerv es to the galvanic 
current {constantly present) 

2 Hoffman's Phenomenon Increased 
exotabiJjly of the sensory nerves to elec- 
tncal stimulation 

3 Trousseau's Phenomenon The 
ulnar nerve is usually used Contracture 
of the fingers is produced (obstetrical 
hand) in latent tetany, bj the application 
of a tight ligature around the upper arms 
(Of great diagnostic value ) 

4 Chvostek's Sign This consists of 
three related groups of contractures 
depending upon the degree of tetany In 
severe tetany, light percussion m the 
r^ion of the external auditory meatus 
(pes ansennus) causes contractions of 
the muscles of the whole side of the face 
dosing the eyelid, contracting the ala 
nasi and the comer of the mouth on the 




792 


Medical Diagnosis 


side percussed These signs may at times 
be brought out by stroking of the skin 
near the auditory meatus In moderate 
tetany, tapping over the zygoma pro- 
duces contraction of the ala nasi and 
the muscles of the corner of the mouth 
In mild tetany, percussion over the 
zjgoma or masseter muscle will cause 
only slight twitching of the angles of 
the mouth 

5 Schultse's Tongue Dimpling Stgn 
A dimple is formed upon the protruded 
tongue when it is sharply struck with a 
pointed instrument or finger tip 

6 Schlesinger’s Leg Phenomenon 
Flexing the hip joint when the leg is 
extended at the knee caCises painful 
spasms of the leg 


7 The Arm Phenomenon of Pool 
Sudden forcible abduction of the arm 
causes contractures of the muscles of the 
arm 

8 KashidcCs Phenomenon HjTicr' 
excitability of a nerve is induced b> the 
application of a hot or cold irritant 

9 Injection of a Foreign Protein 
This may initiate an attack of tetany 

10 Hypcrsciistlivity to Adrenalin or 
Pilocarpine Adrenalin when injected 
will cause a slurp rise of blood pres 
sure, tachycardia and blanching due to 
constnctioiv of the superficial vessels 
The injection of pilocarpine will cause 
excessive sweating, “goose skin” m 
creased salivation, lacnmation, flashes of 
heal and a congested feeling m the head 


The Adrenal Glands 


(Tlie Suprarenal Glands) 

The adrenal glands, two m number, 
are situated each aboie its respective 
kidney retropcritoneally They are ex- 
tremely vascular and are well supplied 
with lymphatics The two component 
parts, I c, the cortex and the medulla 
arise from different layers of the blasto 
derm The cortex springs from the meso- 
derm and the medulla is of neuroblastic 
ongin (ectoderm) 

'Tlie Adrenal Cortex 

Functions of the Adrenal Cortex 

(1) The cortex is essential to life, de 
struction of all cortical tissue causes 
death speedily, while the administration 
of cortical extract m a decorticated sub- 
ject maintains life over a long period 

(2) It maintains vital influence upon 
body function and metabolism 

(3) It maintains a normal level of 
sodium and prevents the accumulation 
of high level of potassium m the blood 


(4) It assists the liver m storing 
glycogen and tn converting protein into 
dextrose 

(5) It assists in maintaining muscle 
tone and endurance 

(6) It influences gonad development 
and function The activities of the 
adrenal cortex are earned out by its hot 
mone the production of which is stimu 
lated by the adrenalotropic hormone of 
the anterior pituitary body 

Hormone, etc : The cortical hor- 
mone IS variously known as mterrenahn. 
cortm, adrenocortical honnone, eschatin 
(commeraal name) and interrenin It 
IS the vital hormone of the cortex It 
therefore maintains life and vigor or 
when it is administered to individuals 
suffering from adrenal cortex hypofunc 
tioii It restores v igor and normal metabo 
lie processes The administration of the 
cortical hormone to healthy individuals 
does not produce symptoms of hyper- 
cortical activity 
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Substances otlier tlmn the cortical Iior 
nione found m the adrenal cortex arc 
Cartilactm suspected of being a galac 
togogiie, ascorbic acid known also as 
ccMtamic acid or hexuronic acid which 
IS identical with \itamin C and nrdais 
sm a circulator) stimulant of indefinite 
origin The adrenal cortical hormone is 
also produced s)nthcticall) in the hbora 
fory as Deso\) corticosterone Acetate 



(Engelbach s 

and dispensed commercially under \an 
ous trade names 

Diseases of the Adrenal Cor/ex 

Diseases of the adrenal cortex may 
Cause hyperactivity as seen m cases of 
Certain cortex tumors hy^ieremia and 
hypertroph) and hypoactivity as seen 
in cases of partial destruction of the cor 
tex by s>philis tuberculosis or other 
destructive lesions 

Cortical Hyperfunction The dim 
cal syndrome produced by hyperfunc 
tion of the adrenal cortex depends upon 
the period of life m which the cortex 
becomes affected 

Pseudohen laphrodttism is often due 
to congenital tumors of the adrenal cor 
tex. 


Puberias precox is found in child 
hood affections (tumors) of the supra 
renal cortex The disease is character 
izcd b) prennture bodily and sexual 
development The individual may be 
either stout or tliin is quite hairy and 
matures carl) 

Vinltsm occurs m the adolescent or 
adult females The individual loses her 
feminine appearance and assumes mas 



culine mannerisms and characteristics 
She may 1 ecome excessiv ely stout or 
thin Ha r appears upon the face and 
body the pubic ha rs assume the mas 
culme distribution the voice becomes 
low pitched the gait develops a mas 
cuUne stride and suing the shoulders 
appear broad and the pelvis seems nar 
row Menstruation either ceases or 
menorrhagia metrorrhag a or oligo 
menorrhea develops 

Carl cal Hyperactiznty in the adult 
1 afe IS characterized by hyperemia 
some ad posit) hypertension and gonad 
hypofunct on 

Cortical Hypofunction This will 
produce weakness pigmentation hypo 
tension gastrointest nal disturbance hy 


F s 22— R ght and left adrenals 
Endocrine Med cine ClarlesC Tlomas Spr ngficld III) 
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pogh ceinia and disturbed renal function 
tdding to seiere intoxication 
Addison's Disease: This is the 
specific cntit) caused by partial destine 
tion of the adrenal cortex. The se\enty 
of the sjmptoms and the course of the 
disease depend upon the amount of cor- 
tical tissue in\ohcd and the rapidity 


around the arms The blood pressure is 
aery low, the sjstolic pressure ma> be 
between 60 and 90 Blood chemistiy 
will show a low sodium and low sugar 
a high potassium and a high urea and 
nonprotein nitrogen The blood count 
shows secondary anemia, with a relatne 
lymphocytosis Anorexia, nausea, occa 



wiih which It »» deslrmcil Tlie disease 
li clmacterijctl hj adjmrmi or se\cre 
-v»tl mu m In*t cxcrtio-i and j igmenta 
n>fi tf tlie *t.in anl the imicous mem 
t rat r n c mtirc sVtn may liccome 
dittr? tUtV arrat ire po*eiJ patticulaTh 
ml i’^ hsrd o*i the »u)e o' tie 

tc'CCT-f a"/! m par** of the t-vjy ex;x/«c<| 
to t'-e » ”1 ail to imlalicn f xH as 
l’ f (.ce, I i~ i\ waj i Uc waj<tl re and 


sional loniting and other signs of ga* 
tromtestinal disturljancc are prominent 
symptoms Thcrr IS Cither a hjpochlor* 
liydm or nchlorhsdru I-o<i of weg*'* 
and sanotis ncnoiis symptoms ire com 
mon TIjc sexual function is greath 
dinunsfetj, the heart is writ, an! the 
B M-R IS soiewliat normal 

Tumors of the Adrenal Cortex 
Adrenal tcmirx tumors nm ’ 
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til or acquired Congenital tumors may 
le lientgn adenoma (rare) which ina> 
undergo malignant change and pnmar) 
malignant tumors such as sarcoma Con 
genital cortical tumors rruij he respon 
sible for pseudohcrmaphrodism Ac 
quired tumors maj originate dunng 
cliildliootl adolescence or adulthood 
they ma) be benign primary malignant 
or metastatic Childhood tumors maj 
cause pubertas prccox Adolescent or 
adulthood tumors maj cause \irilism 
heterosexual changes hjpertnchosis or 
other signs of hjperadrenia If (he (u 
mor destroys the adrenal cortex signs 
of h>’poadren a ma) become manifest 
Hypernephroma (Grauitz tumor) 
This IS a tumor of the kidne) winch is 
believed by some to develop from 
adrenal cortical rests others doubt 
this origin It is a malignant neoplasm 
which ma) invade tlie adrenal and give 
rise to s)mptonis of hyperadrenalism 
1 c hypertrichosis microsomia and viril 
ism It usuall) metastasizes to the lungs 
1 ver and other organs and causes weak 
ness emaciation pulmonar) and gastric 
S)mptonis and occasionally hematuria 

Tlie Adrenal IMeduUa 
The adrenal medulla appears to be 
the less important of the two supra 
renal structures The results obtained 
from animal experimentation show that 
the medulla is not essential to life Am 
mals whose entire medullary tissues of 
both adrenals were ablated continued 
to live for a long period and showed no 
ill effects Whether this is due to com 
pensatory work done by the other chro 
rnophil tissues in the absence of the 
adrenal medulla or whether the medulla 
IS unessential is not definitely known 
Function of the Adrenal Medulla 
The actual function of the adrenal 


medulla is not definitely understood It 
IS believed b) some that the medulla is 
a reserve organ functioning only when 
called upon by unusual emotional cir 
cumstances such as fright anger and 
impending physical injury or death 
Under such circumstances the medul 
lary hormone is secreted in sufficient 
quantities to stimulate the circulation 
tone tip the nervous system and mobil 
izc stilHcient muscle glycogen so that the 
individual is ready for offensive or de 
fensive action 

Hormone The hormone elaborated 
by the adrenal medulla is known as 
epinephrine adrenalin suprarenal adre 
nine adnn and probably by several 
other names It has a definite formula 
and IS produced synthetically Its physi 
olc^ic action is stimulation of the 
sympathetic division of the autonom c 
nervous system It will tlierefqre cause 
increased heart rate elevation of blood 
pressure constriction of the superfcial 
blood vessels dilatation of the pup Is 
and often hyperhidrosis The medullary 
hormone has a beneficial effect upon 
bronchial asthma upon allergic states 
such as urticaria hay fever and upon 
certain protein reaction phenomena It 
IS also employed as a local anesthetic 
or IS used m conjunction with a local 
anesthetic so as to enhance the action 
and control bleeding during the opera 
tion It has a tendency to mobilize 
sugar in the blood and may therefore 
be used m states of acute hypoglycemia 
For systemic effect adrenalin is active 
only when given hypoderm cally intra 
venously mtrapentoneally and intracar 
dtac It also has a mild systemic effect 
when applied to mucous and serous sur 
faces * e the nose the conjunctiv’ae 
under the tongue m the rectum and 
m the vagina 
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Ephedrine and sjnephrm are drugs 
tliat possess an adrenalmlike action and 
are as actue b> month as they are 
parenteral!) These are also actne 
when applied to mucous and serous sur- 
faces 

Disenses of the i4ffrenal Medulla 
Hypcrfimction of the adrenal me- 
dulla, as IS found m certain tumors, 
hj pertroph) and hj peremia of that gland, 
ma> cause \ascular hjpertension with 
or \s ithout sclerosis, arteriosclerosis, and 
h) peractu ity of the s)-mpathetic divi- 
sion o\ the autonomic nervous s>stem 
and ma) possibl) also cause h>pergl) 
ccmia 

Hypofnuclion of the adrenal medulla 
may probabl) m part be responsible for 
astlienia, h)potension, muscular instiffi- 
cienc) and h>pogl> ccmia 

Adrenal Tumors: Tumors of the 
adrenal medulla are of three types 

(1) Neuroblastoma: These are 
found m infants and joung children 
The tumor is not large , it usinll) affects 
the right adrenal and metastasizes to 
tile liver, winch Incomes enormouslj en- 
larged and to the mesenteric I)-mph 
nodes Another viriet) of this tj-pc 
metastasizes to the orbit, to other parts 
of the skull and to the ribs, sternum, 
long bones, and occasional!) to tbc in- 
ternal organs 

(2) Ganglioneuroma: These arc 
found 111 children and )oung adults THq 
ma) be compantivcl) benign and ma) 
cause b)'pcrtcn5!on, h}'pcrgl) ccmia and 
s>mptonis attributable to b)perstimuh- 
tion of tbc s)aupalhctic nervous s)stcm 

(3) Pheochromocytoma (Chto- 
nvafiln Cell Tumors, Paraganglioma) ; 


These are usually encapsulated benign 
tumors; they are found in old people 
and may not cause any symptoms Occa 
stoiuill) a paraganglioma, like a malig 
nant blastema, ma) cause periodic 
intermittent attacks of hypertension, 
malaise, tach)cardia, profuse sweating 
headache and nervousness 

fjeurocirculatory Asthenia (Auto- 
noniic Ataxia) This condition presents 
var/ed manifestations of jnstabilit) of 
the autonomic nerv ous system Crile at- 
tributes this syndrome to h)perfunctioii 
ol av!rrcna\ meAwYia an6 "fitscvfotrs 
as ''excessive stimulation of the adrenal 
sympathetic nervous system " 

Ollier Adrenal Lesions 

Various lesions may affect one or both 
glaiids as a whole, or either or both cor 
tices or mcdullae These lesions may be 
various types of primary or secondaO 
tumors, or abscesses, or they may be 
caused by tuberculosis, miliary or case 
ous, by syphilis of various types, and 
stages, and also bv hemorrhage, inflaiu 
mations, hypertrophy, atrophy, and de- 
generations 

The syTuptoms of these lesions depend 
upon vvlictlier they are stimulating or 
destnictne and whether they affect one 
or botli glands, or the cortex or the 
medulla of cither gland, as well as upon 
the amount of damage done by them 
Cysts, if large, mny destroy the adrenals 
and cause rem! pressure symptoms 
Ilcmorrlnge, wlieii large, will cause sud 
den death Svphilis and tuberculosis 
may cavise Addison's disease or hypo- 
cortical astbciiia 
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The Pancreas (Islands of Langerhans) 


The endocrine portion of the pnnereas 
resides m the islands of Langcrhins 

Anatom) and P]i)Sio1og) of the 
Islands of Langcrlians 
Anatomy The ishnds of Langerhans 
are found between the nUcoli of the 
pancreatic structures and are ntore 
than twice as numerous m the tail as 
m the head of the pancreas They are 
composed of small groups of polyhedral 
cells forming a netifork m which man) 
capillaries ramif) The islands of Lan 
gerhans are made up of three t)pes of 
cells which ha\e different staining qtial 
ities The beta cells w Inch are the most 
numerous secrete the hormone insulin 
Hormone Several principles said to 
possess a blood pressure lowering action 
ha\ e been extracted from pancreatic tis 
sue devoid of the islands These are 
questionable hormones The actual lior 
Tnone secreted by the islands of Langer 
bans IS insulin 

Physiologic Action of InsaUn In 
suhn controls carboh)drate metabolism 
b) enabling the tissues to burn sugar 
by increasing the abiht) of the liver 
and muscles to store sugar m the form 
of gl) cogen and b> inhibiting the forma 
tion of sugar ammo acids and perliaps 
fat m the liver It thus regulates the 
amount of glucose in the circulating 
blood and the amount of glycogen stored 
in the liver and the muscles as a read) 
source of energ) The islands of Lan 
gerhans are said to be influenced by 
the pancreatropic and contrainsuhn prin 
ciples of the anterior pituitary body 

Diseases of Islands of 
Langerhans Origin 
Hyperactivity of the islands of Lan 
gerhans causes an increased secretion 


of insulin and therefore h)pogl)cemia 
Hypoactivit) of the islands of Lan 
gerhans causes a scarcit) of insulin 
therefore h)'perglycem!a 

Hypoglycemia or Cfycopenin 
The normal blood sugar after a 12 
hour fast is between 90 and 120 mg 
per 100 cc of blood Values less tbafl 
70 mg are considered as hypoglycemia 
H)pogl>cemia or an abnormally low 
sugar content of the blood may be caused 
by an overdose of msuhn by adenoma 
or other tumor in the pancreas which 
stimulates the islands of Langerhans 
to greater activity by h)-pertrophy or 
h)perplasn of the islands and by li)po 
activjt) of the pituitary adrenals and 
lh)roid Hypogljcemia also occurs in 
diseases of the liver in which there ts 
diminished storage or increased release 
of glycogen after severe muscular exer 
tion and m conditions m which sugar is 
rapidly lost from the body H)’pogly 
cemia with excessive storage of gl>cogeii 
in the liver and infantilism is known 
as Von Gierke s disease 

Symptoms of Hypoglycemia These 
depend upon the degree of blood sugar 
impoverishment In moderate hypogl) 
cemia there is gnawing hunger marked 
weakness and fatigue sweating anxiet) 
irntabiht) restlessness and nervous 
trembling These symptoms may come 
on suddenly or ma) be more or less 
oinstant They are relieved by taking 
sugar or by frequent feeding Marked 
hypogl)cemia may come on suddenlj 
with severe sweats cold clammy skin 
stupor amnesia or coma there ma) 
also be muscular twitchmgs local or 
general convulsions and absent or weak 
deep reflexes The timely administra 
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tion of glucose will usually produce 
spontaneous recovery 

Hyperglycemia 

An increase m the sugar content of 
the blood above the normal is usually 
caused by a hypoactivity of the islands 
of Langerhans in which an insufficient 
amount of insulin is produced, or in 
conditions where the tissues are inca- 
pable of utihaing sugar at the normal 
rate Hj-perglycemia occurs m diabetes 
raellitus, in bronzed diabetes (hemachro- 
matosis), and it may also occur m cer 
tarn brain diseases or tumors, skull in 
juries, meningitis, hyperthyroidism, hy- 
peradrenalism, hyperpituitarism, and m 
increased hj drogen ion concentration of 
the blood 

Diabetes Melhtus This is character 
izcd b> hyperglycemia, glycosuna, poly- 
una, increased appetite and thirst, and 
loss of weight Other symptoms such as 
pruritis, skin lesions, neuntic pain and 
visual disturbances are frequently en 
countered Complications such as car- 
buncles furuncles ulceration and, at 
times gangene of an extremity md ar 
teriosclerosis, coronary disease, ketosis, 
and diabetic coma may occur in untreated 
cases Diabetes melhtus is often a fa- 
milial disease and occurs more frequently 
among the obese than in the nonobese 
It may occur during childhood or dur 
mg adulthood The disease is of insidi 
nus onset and may not be suspected by 
the patient until se%erc symptoms dc 
\e!op The diagnosis of diabetes tnellitus 
IS based on the presence of glucose in 
tlie urine, an abnormal amount of sugar 
in the fasting blowl and the glucose 
tolerance test The glucose tolerance 
test vail sho%\ a high curve which in 
dintes 1 low sugar tolerance tPor 


the significance of glycosuna, hypergly 
cemia and sugar tolerance, see p 1012) 

Treatment: In the treatment of dia 
betes melhtus it is important to adjust 
the patient’s diet to his capaaty to utilize 
a sufficient amount of carbohydrates 
without causing a hyperglycemia, the 
amount of fats without causing acidosis, 
and the proper amount of protein re- 
quired for the individual s need Should 
the patient be unable to utilize the mim 
mum requirement of carbohydrates svith 
out causing hyperglycemia then a suffi 
cient number of units of insulin is to be 
injected subcutaneously about one half 
hour before each meal The injected in 
suhn will thus substitute for the insulin 
scarcity caused by the hypoactivity of 
the islands of Langerhans 

In order to determine the amount of 
carbohydrates, fats and proteins re 
quired by the individual the number of 
Clones necessary for his basal main 
tenance must first be calculated Each 
kilogram of body weight requires about 
30 Calories A patient weighing 60 kilo- 
grams would require 1800 Calories in 
24 hours, which under certain circum 
stances may be divided as follows— car 
bohydrates 360 Calories, proteins 240 
Calories, and fats 1200 Calories One 
gram of carbohydrates yields 4 Calories 
therefore 90 grams of carbohydrates I 
gram of proteins y lelds 4 Calories there 
fore 60 grams of proteins,, I gram of 
fats yields 9 Calones, therefore 133 3 
grams of fats 

These rates may ha^ e to be readjusted 
under various circumstances In addition 
to the Caloric requirements there must 
be added to the diet salts vitamins and 
fluids When insulin is necessary it t* 
well to bear in mmd that 1 unit of insuhn 
vviU take care of about 2 5 Gm of glu 
cose Tlie varieties of insulin used for 
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medicinal purposes are phm insulin, pro- 
tamine zinc insulin and crjstalline in 
sulin 


Kelosts or diabetic coma may occur m 
diabetics and should be differentiated 
from insulin shock or h^’poglycemia 


Differential Table of Coma in Hypoglycemia and Hyperglycemia 


Hipoglycetma or Hypcrinjulmum or 
Insulin Shock Coma 
1 Prodromal Symptoms 

(a) Sudden onset tvith rapid maniles 

tation of prodromal symptoms 

(b) Coma may be preceded by sudden 

tveakness hunger pain sweating 
double vision great anxiety, nerv- 
ous trembling delirium convul- 
sions and coma 


2 During the State of Coma 

(a) Breathing is rapid and shallow , 

(b) Appears as i( asleep 

(e) No characteristic odor on the 
breath 

id) Unconsciousness, though plantar 
reflexes are elicitable and con 
vulsions often occur 
(e) Eyeballs not soft 
(/} Profuse sweating (a constant and 
characteristic sign) 

(g) Low blood pressure 

(Aj Subnormaf temperature 

Laboratory Findings 
(♦) Hypoglycemia marked 
(j) Absence of glycosuria 


Hyperglycemia or Hypotnsultnism or 
Diabetic Coma (Ketosis) 

1 Prodromal Symptoms 

(a) Gradual onset prodromal symp 

toms of varying types 

(b) Coma may be preceded by a cya 

notic dyspnea nausea and votn 
iting anorexia thirst abdominal 
cramps and constipation There 
also occur marked headaclie with 
weakness malaise muscular flac- 
udity and general irritability 
restlessness progressive sleepi 
oess followed by stupor and coma. 

2 During the State of Coma 

(0) Breathing is slow deep and sigh 

mg (kusstnauPs type of air 
hunger respiration) 

(b) Patient appears ill 
(r) Fruity odor on the breath cherry 
red Itpt and Fashed cfweir 

(d) Complete unconsciousness with an 

absence of reflexes and only o^ 
casionally convulsions 

(e) Soft eyeballs (Riesmans sign) 

(/) Marked dehydration no sweating 

(p) Low blood pressure though at times 
It may be high 
Hyperpyrexia common 

Laboratory Findings 
(«) Hyperglycemia usually marked 
(y) Ol>cosuria and acetonuna are usu 
ally present 

(1) Leukocytosis with norma! differ 

ential count 

(/) Alveolar air carbon dioxide con 
tent greatly reduced 
(w) Slow response to medication at 
times fatal 


(b) No leukocytosis 

(0 Carbon diox de alveolar air con 
tent within normal limits 
("0 If due to an overdose of insolin 
it IS seldom fatal when properly 
and promptly treated If due to 
a tumor or other lesion of the 
pancreas repeated attacks may 
eventually prove fatal 
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The Gonads (Male and Female) 


The gonads or sex glands are the or 
gans which primarily determine the sex 
of the individual and make reproduction 
possible The reproductive function of 
the gonads is under the control of the 
gonadotropic hormone of the anterior 
pituitarj body Prolan A is believed to 
stimulate spermatogenesis m the male 
and follicle ripening in the female Pro 
Ian B IS said to stimulate the production 
of the male hormone secreted by the 
interstitial cells and the lutein hormone 
secreted by the corpus luteum 

The Male Gonads 
From the endocnnologic \ie\vpomt 
the testes are the most important struc 
ture of the male gonads They have both 
an external and internal secretion 
Anatomy The adult testes vary 
somewhat m size in different individ 
uals they measure approximately 4 by 
2 5 by 3 cm each weighing from 10 to 
14 Gm They are suspended m the 
scrotum the left usually hangs a little 
lower than the right Each testicle is 
co\ered b^ three coats I’lS the tunica 
vaginalis testes the tunica albuginea and 
the tunica vasculosa Structurally the 
testis IS divided into numerous lobules 
b> offshoots from the tunica albu 
ginea The lobules contain the convoluted 
seminiferous tubules Between the serai 
mferous tubules there is a stoma of 
connective tissue which harborsthe min 
sltlial cells of Le^dtg The seminiferous 
tubules are 1 ned bj the spermatogonia 
cells from which bj a complicated 
process the spermatozoa are dev eloped 
The spermatozoa and the fluid element 
of the semen are an external secretion 
anl not a hormone It is however be 
liev c<l that the spermatic cells also pro- 


duce a hormone though as } et not identi 
fied Spermatogenesis begins at puberty 
and continues to old age 

Hormone The testicular hormone 
testosterone (male hormone) is se 
creted by the interstitial cells of Lejd g 
A similar hormone with slight modifica 
tion of its formula is recoverable from 
male urine and is known as androster 
one Testosterone is now being manufac 
tured synthetically and is obtainable as 
testosterone propionate or by vanous 
trade names such as Oreton Perandren 
Androstene B etc 

The other testicular substance is be 
lieved to be denved from the germinal 
epithelium probably from the cells of 
Sertoli and is named tnhibtn It is sup 
posed to inhibit the anterior pituitary 
gonadotropic hormone therefore causing 
testicular atrophy 

Function of Testosterone Testos 
terone assists m the maturation of the 
skeleton it accelerates epiphyseal ossifi 
cation and helps the development of the 
skeletal muscles and the larynx It is 
responsible for the male type of hair 
and fat distribution and is concerned 
with the development of the male sex 
organs sex function and to some ex 
tent spermatogenesis Testosterone pro 
pionate reduces ben gn hypertrophy of 
the prostate and may stimulate libido 

Pathology The testicles may become 
injured by disease or trauma or they mav 
be invaded by vanous types of tumors 
which may alter their function and cause 
hyper or hypogenitalism Endoennop* 
athies of testicular origin may be con 
genital or acquired and may be pnmao 
or secondary the latter being the result 
of disease of other endocrine glands such 
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as the pttuitar), th>roid suprarenal 
bodies and probibl) pineal and thjmus 

Enrforrmc Diseases o/ Vole 
Gonad Origin 

Cryptorchism Crjptorchism (re 
tamed or nndescended testicles) maj be 
unilateral or bilateral 

Unilateral Cryptorchism Tins nia> 
not be attended with pronounced hor 
monil disturbance since the one nor 
mall) situated testicle may perform the 
required functions These individuals as 
a rule shon some sparsit) of facial hair 
and are somewhat lijpogonad 
Bilateral Cryptorchism This is al 
wa)s attended with aspermatogenesis 
because the mtraabdominal temperature 
destro)s the spermatogenic function 
Other manifestations \ar> Some of the 
adults may have normal male secondaiy 
sex characteristics be of good stature 
and have fairly normal male hair dis 
tnbution others ma) be marked}} hA 
mg m seconder) male sex characteristics 
The external genitalia are poorly devel 
oped the hair distribution is of the 
female t)pe and the breast development 
may resemble the female type 
Hypogonadism (Eunucho dism) 
Hypogonadism may be of various t>pes 
Primary Hypogonadism This pre 
sents the following characteristics The 
trunk is short the upper and lower ex 
tremities are disproportionately long 
the face is small and beardless the gem 
talia are small or rudimentary and the 
'oice IS high pitched 

Pifuifary Hypogonadism This is 
characterized by a comparative!) long 
trunk and proportionately shorter lower 
extremities The face is rounded the 
skin IS pale and facial hair is scarce 
There is the usual hypopituitaiy fat dis 


tnbution w ith large pads of fat over the 
troclnntcnc region the breasts ma) be 
prominent the genitalia are pooorly de 
velopcd and the prostate is small As 
permatogenesis is the rule 

Thymus Type of Hypogonadism 
In this condition the body length is some 



Fig 24 — Pseudohennaphrod t sm Age 
42 years w th b lateral cryptorch sm Note 
the well developed breasts female hair 
d stribution on the mons no hair upon the 
face and female shaped pelvis 

what shorter than the lower extremities 
The upper and lower extremities art 
cylindrical and well molded the skin 
IS of soft texture the upper lateral in 
cisors arc rudimentar) the beard is 
sparse the pubic hair is of the female 
type the genitalia ma) be rudimentary 
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or of nearly normal size, libido and po- 
tentiality are subnormal , sterility occurs 
in a large proportion of cases, and homo 
sexualism is fairly common 
Hypothyroid Type: This type shows 
e\idence of cretinism or of myxedema, 
the body is thick, hair distribution is 
scanty, the skm is lustreless and ine- 


Eunucbism or agonadism is ac- 
quired after castration The charactens 
tics depend upon the age at which the in 
dividual was castrated Castration dunng 
early childhood prevents the develop 
ment of sexual maturity and function and 
of secondary sex characteristics Castra- 
tion after puberty causes retrogression 



Fig 25 — Congenital eunuchojtljsm Age 24 years Note the length of extremities in proper 
tion to the trunk (Philadelphia General Hospital } 


lastic, the stature is undersized, and the 
genitalia arc subnormal in development 
and function 

Eunuchoidism; Tins is congenital 
lijpogomdism of a severe degree and 
maj show characteristics of any one of 
the other types or of all the tjpes com 
bincd These individuals are alHa>s 
sterile and devoid of both hbido and 
potcntialil> 


of secondary sex chariclenstics though 
the penis remains normal size Eunuchs 
are sterile but are not entirely devoid 
of libido and potentiality In body de- 
velopment the eunuch niaj be fat or thm 
Pseudohermaphroditism • Pseudo- 
lierniaphrodifism is cliaractenzed by the 
presence of charactenstics of both sexes 
The prcdomimtel> imie individual maj 
liavc brcists and dcformit> of bis gonads 
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somewh'it resembling the female gem 
talia and the general appearance and 
mannerisms may be feminine 
Hypergonadism Hypergonadism 
may occur during childhood or dunng 
adulthood Childhood hypergonadism or 
viacrogenitosoniia precox maj occur at 
an earlj age and is often caused bj an 
adenoma of the pineal bodj the pituitarj 
gland or the adrenals The child so 
affected develops premature masculinitj 
Adult hypergonadism is characterized 
chteflj bj increased function of the sex 
glands (See also p 707) 

Tlic Female Gonads 
The o\aries possess two mtemal and 
one external secretions The mfemal se 
cretions are (a) The follicular hormone 
and (&) the luteal hormone and the 
external secretion is the production of 
the o\ae Both of tliese secretions are 
under the control of the gonadotropic 
hormones of the anterior pituitary body 
Anatomy of the Ovaries The 
ovanes are tw o nodular gra) ish pink 
bodies situated one on either side of the 
uterus attached to its broad ligament 
behind and below the Fallopian tubes 
Each ovary measures approximately 4 
b) 2bj 1 cm and weighs from 2 to 3 S 
'Sn-i aTi6 IS cuvided into a cortex and 
medulla The entire gland is enveloped 
by a layer of germinal epithelium the 
germinal epithelium of Waldeyer which 
IS the source of the o\a and follicles The 
cortex IS composed of interstitial con 
nectue tissue m which are embedded the 
follicles which later harbor the ova The 
medulla is made up of connective tissue 
smooth muscle and elastic fibers blood 
vessels and lymphatics At birth each 
o'arj contains its alloted number of 
primordial follicles no new ones arc 
added throughout life From birth to 


puberty, before menstruation is estab 
lishcd many of the primordial follicles 
reach the stage of ripening and then 
retrogress and undergo atresia These 
atretic follicles elaborate the foil ciilar 
hormone which in the prepuberty stage 
influences the characteristic somatic de 
\elopment of the girl (secondary female 
sex characteristics) 

Beginning at puberty and continuing 
to the menopause the ovum is extruded 
from the ovary once a month as eacli 
follicle ripens and finds its way into the 
uterus The corpus luteiim onginates at 
the point in the ovary through which the 
ovum has ruptured and begins its de 
vclopment If the ovum remains unfer 
tihzed the corpus luteum continues to 
develop until after menstruation has 
taken place when it retrogresses and be 
conies absorbed Should the ovum be 
come fertilized then the corpus luteum 
continues to grow and elaborates its 
hormone which prepares the endome 
triuni for the reception of the ovum and 
aids in the maintenance of pregnancy 
The corpus luteum continues to grow 
within the ovary reaching its maximum 
at the 13th w eek of pregnancy when the 
placenta is formed and it remains at 
that size until the end of pregnancy 
•«V««sv v\ 

The placenta when fully formed elab 
orates the follicular and the pituitary 
like hormone such as is found m the 
blood and vinne of pregnancy namely 
Antuitnn S A P L Follutin etc 

The Ovarian Hormones The fol 
licular hormone whichisvariousiy known 
as Estrin Estradiol Theelm Theelol 
Folhculin Progynon Amn otin etc is 
produced m the graafian follicle and in 
the placenta A small quantity of this 
hormone is found in the blood and unne 
of normal adult women from puberty to 
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the menopause The quantity is appre- 
ciably increased after menstruation A 
great abundance of this hormone is found 
during pregnancy and m the presence of 
certain ovarian tumors 

Function of the Follicular Hor-^ 
mone: It causes development of the sec- 
ondary sex characteristics of the female, 
development of menstruation, growth of 
the mj ometnum, development of the en 
dometrmm, and of the adult type of 
vaginal mucosa It is also responsible 
for the development of the mammary 
ducts, and for rhythmic uterine con- 
tractions 

Function of the Luteal Hormone: 
This hormone is known as progesleron 
It helps to prepare the endometrium for 
the reception of the ovum and inhibits 
ovulation, menstruation, and uterine con 
tractions, it maintains pregnane), and 
causes the development of acinar tissue 
m the breasts 

Menstruation * This is a characteristic 
monthly function of normal nonpregnant 
adult women which begins at puberty 
and stops at the menopause The normal 
c>cle IS initiated at puberty by the fol 
licle maturing and the luteinuing hor 
mones of the anterior pituitary body 
acting upon the follicular and luteal hor 
mones of the ovary About 12 or 15 da>s 
after the ovum is released from the 
ovary, if not fertilized, it is cast off from 
the uterus, together with endometrium 
tissue, mucus, degenerated epithelium 
and blood from the ruptured premen 
strual endometrial blood vessels This 
constitutes the menstrual flow, which 
generally occurs every 2S days and lasts 
from four to six days 

Pathology * Ovarian function may be 
disturbed by disease of the ovaries and 
by pathologic lesions in the anterior 
pituitary bodv, the adrenal cortex the 


thyroid, and, possibly, by the pineal body 
and the thymus 

Etiifocrine Diseases of Ovarian Origin 
Cysts and Tumors: Lesions, such as 
cysts and tumors, either congenital or 
acquired, may affect the internal secre 
tion of the ovary and produce hyper 
function, hypofunction or afunction ol 
these glands 



P|g 26 — Pubertas precox Age seven years 
Due to a granulosa tumor of the ovary 


Granulosa Cell Tumors and Theca 
Ce/; Tumors • These stimulate the pro- 
duction of large amounts of the estro 
genic hormone, therefore in the young 
they may produce premature matronism 
(premature puberty) with early men 
sttuation and precocious premature sec 
ondarj sex characteristics In older 
women iJiey may produce metrorrhagia 
and in those past the menopause there 
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maj be rcmstituted periodic menstrual 
bleeding without OMilation 
Arrhenoblastomata This maj cause 
masculine charicteristics and such 
changes as amenorrhea mammary 
atroph} hj^iertrophy of the clitons and 
h>-pertrichos!s upon the face and bod> 
Remo\al of such a tumor causes the dis 
appearance of the male characteristics 
and the return of femminit> 
Hypoovananism Hypoo\ arianism 
ma) cause amenorrhea h)*pomenorrhea 
djsmenorrhea and stenlitj as well as 
somatic changes the sc\erit> of which 
depend upon the degree of h> pofunclion 
and the age at which it started 
Preadotescent Hypoovananisn is 
charactenzed failure m the deaelop 
ment of the breasts and genitals and fad 
ure also m the initiation of menstruation 
at puberty The individual is usually tall 
the lower extremities are proportionately 
longer than the trunk and there is a 
tendency to obesity 
Adolescent Hypogonadism is cliar 
acterized by incomplete development of 
secondary sex characteristics Menstru 
ation IS delay ed and when it does appear 
IS scanty irregular and may be painful 
The somatic development is of t%%o types 
The one is the thin ty pe slender and tall 
with long extremities and long slender 
fingers and toes and narrow chest with 
immature breasts the other is the obese 
pudgy type with large breasts and tro- 
chanteric pads of fat Both types are 
usually sterile 

Adult Hypogonadism or late cas 
trates present amenorrhea vasomotor 
phenomena such as hot flushes chills 
sweats and parasthesia with functional 


nervous phenomena The individuals 
may become fat or stay thin and a 
growth of long coarse hairs upon the 
dim and around the comers of the 
mouth appears 

Hypogonadism in both sexes may oc 
cur in association with infantilism and 
IS due to hypofunction of the anterior 
pituitary body The hy pogonadism asso 
ciated with cretinism is due to hypo- 
thyroidism 

Hyperovarianism Pubertas Pre 
cox In the preadolcscent stage hy'per 
ovananism or pubertas precox is char 
acterized by signs of early maturity i e 
early appearance of pubic hair marked 
enlargement of the breasts precocious 
development of the external genitalia 
and early initiation of menstruation 
Tliere is also a rapid skeletal growth 
during the first decade but growth stops 
early m the second decade because of 
premature epiphyseal ossification 

"Adult Hyperovarianism This may 
present various manifestations such as 
increased hb do nymphomania unusual 
fertility and in some cases metror 
rhagia uterine hy^pertrophy and other 
signs of hyperfeminimty 

Vinlism This term is generally ap 
plied to women who present masculine 
characteristics m mannerism hair dis 
tnbution and muscle development At 
an early stage they show evidence of 
hypersexuality and later there occurs 
sexual reversion Examples of this type 
are seen in pituitary basophilism adrenal 
cortex tumors and ovarian arrhenoblas- 
toma 

For nonendoerme diseases of the fe 
male genitalia see p 695 
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CHAPTER XXVII 


Anatomy, Physiology and 
Examination of the Nervous System 


The nervotis system is composed of 
specialized cells and their projecting 
fibers (the neuron) whose function it 
IS to guide the destinies of the individual 
in relation to his own vital processes and 
to his surroundings It may be con* 
sidered the ordinance department of the 
body which, b\ \irtue of its elaborate 
telegraph and decoding system, percei\ es, 
transmits and decodes all tjpes of sen 
sorj impulses from the ranous tissues 
and organs of the body and finally de 
luers suitable motor, secretorj or other 
responses to these impulses to their 
proper destinations 

The neurons are held together and 
supported bj n eurogl ia which are a spe 
cial tipe of cellF also of ec todermal o n 
gin but which do not participate in con 
duction or transmission of impulses 
The nervous sjstem is divided into 
three parts ( 1 ) The central or cerebro- 
spi nal nervous svst em~~r2 ) tn e p^ iph 
enl nervous s>st em and (3) the_auto- 
nomic or v eceta tive nerv ous system 

(1) The Central, Somatic or Cere- 
tat<vptna\ l^ervons System 'This sjs 
tern includes the brain which is cn 
cased m the cranium, and the spinal 
co^ a conti nuation of the brain, whic h 
is contained within the spinal column 


(2) The Peripheral Nervous Sys- 
tem This IS made up of a series of 
nerves through which both the brain and 
the spi nal cord cxcri ilieir iniluence upon 
the vari ous str uctures and functions of 
the bod} The nerves contain sensory 
and m otor fi bers The cerebrospinal, cen- 
tral or somatic nervous s}stem controls 
the voluntar} movements of the bod} 
and the general and the special senses 

(3) The Autonomic or Involun- 
tary Nervous System The autonomic 
nervous s}stem presides over the func 
tions of the bod } n ot under v olun tary 
co ntrol , t c , the heart, lungs, ab’3omTnal 
viscera, the blood rrssels,”nie swetory 
and ^cretory glands, etc The autonomic 
system is divided into the sympathetic 
and parasympathetic div isions The para 
s} mpathetic o r craniosacral autonomic 
system contains fibers from the brain and 
the spinal cord which approach the pe 
riphera! ganglia through the 3rd 7th, 9th, 
l Oth a nd 11th cranial nerv?5 and 
through the pelvic nerve from the 2nd, 
3rd and 4th sacral nerves 

"TVie sympa^neiic fi'ciei's convrst tA a 
paired trunk of nerve fibers and ganglia 
extending from tlie superior cervical 
ga ngHorTto the ganglion impar ante rior 
to the Sth sacral vertebra (See p 825) 


Anatomy and Physiology of the Nervous System 


Tlie Central or Cerebrospinal 
Nervous System 
The Aenron 

The unit of the entire nervous ^stem 
IS the nerve cell or neuron T he n erve 
cell or neuron consists of a mass of 


protoplasm in the center of which resides 
a nucleus and from its periphery spring 
two types of elongated processes or 
fibers known as d endrites and axon s 
The dendrites are sh ort fib ers, irregu 
lar in shape, having manv branches and 
^ 1809) 
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terminating a short distance from tlieir 
cell body Each n euron usually pos sesses 
se veral dend rites, though in some neu 
rons t hey a re absent T he axon or axis 
c ylinder is usually single of small di 
a meter, smooth and of relatiyely gr eat 

fe ngth, terminating in numerous 

b ranches at some distance from its cell 
origin The dend rites and axons form 
nerve fibers A large number of 
nerye fibers (from a large number of 
>:eUs) bound together in a imn.ersal 
sheath forms a ner ve trunk Impulses 
arising in a cell are transmitted by its 
axon to another cell 

The entire nervous system is thus 
composed of i ndividual neur ons (nerve 
cells and their tentacles) grouped in 
special types of bundles One type con 
ducts impulses from the penpheiy to 
t he central n<ifVdtis sy>teiti I cetita lfe^l) , 
they torm the sensory or aff erent paths 
Another tj’pe conducts impTilses from 
the central nen ous system to the periph- 
eral organs and muscles (cenlnfugal) 
and form motor or efferent paths 
Two other run between the 

motor and senson paths These are the 
important connecting links which form 
int racentral tract s and are knoivn 
the ossoct alion conduction gti d reflex 
condixcUon 

The juncti on by which the impulse 
IS transmitted from one cell to another 
IS k nowTi as a s\M t)se 

A <7a »o/io« IS a collection or a m ass 
of cells of similar function which se r\es 
as an energizing center for their nen e 
f ibers There are man) gang lia 
tnbuted throughout the nen ous s>stem 
Some are large containing countless 
jcells, others'^e small bemgTmdc up 
of^ few cells They ma y possess se n 
» sory motor or specul function 


The Nerve fibers 
The nerve fibers, both the myel inated 
and the unmyelinated, are the axis 
wider proSsses of the nene cells They 
are the c hief components of the whi te 
substance of the nemnus sys tem and 
also, to so me extent, help to fogn the 
gray m atter Through the nerve fibers 
lelations are established bet ween cells 
that may be either in close pr oximity 
or a ^eat distance The nerve fibers re- 
c eive their nutrition and specihc lim e 
tpns from thrir individual nerve cej ls, 
when d etached from their cells they lose 
the ir ability to conduct impulses 

Normally the nerve impulse is con 
ducted along the entire length of the 
nene with undiminished inten sity When 
poisoned with a nyxotic, the impulse is 
Cither diminishe d in inten siy or atol 
tshed m the poisoned area 

Degeneration and Regeneration 
When an axon is severed the petiphew^ 
portio n Jefaierates comple tely, while 
the centraj^ ^u mp and the c ell body show 
transitory changes 

IVa/lenan degeneration is th at proc ess 
w hen the distal (pgfipheral) poru w 
a cut nerve under goes a chemical cha nge 
wiui eventual con^l ite disappe^ rice of 
that por tjon the hher The peuril cmma 
becomes a chain of sheath ce lls 

Retro grade degeneration is that proc 
es s where the central stumo degenera tes 
back to a node of Ranvi er The cell Dody 
shows the morp hologic chara ctenstic of 
the so-called axonal chromatolysis The 
c loser to the cell body the de^ner^ vg 
ch ange the more sei ere is this pr ocess 
Rege neration takes place only in the 
per ipheral nervous sy stem The chain of 
sheath cel ls forms a mthwni ilong wh ich 
the new axon crows as a hud fromjhe 
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ce ntral s tump The neurilemma is later 
re f ormed from tlie sheath cell ch ain 
Ce ntral n eurones ha\e no sheath cells 
and do not rege nerate. 

None Trunki 

The ner \ es are trunks cont aining 
man y nen.e fibers ivhich are encased 
m a comm on sheath Th e thick ness of 
the ne r\e depends upon the numb er of 
nei ^e fibers it contains As the nerve 
runs along Us course from its point 
of origin to its destination it gives off 
many branch es and individual fibers 
which i nnervate the vanous str uctures 
of the bod y Some of the nerves carri 
only sensory fibers others carry onlj 
motor fibers and still others carry both 
sensor ^ and mo tor fibers Tliese last are 
known as mixed nerves There are also 
nerves which carr> s pecial impulses t o 
spec ialized organs such as sight, h ear 
in g pain touch, smell, secretion and 
otfi^unctions The la rge nerves on gi 
nate from or are attached the bra in 
the spinal cord and some o f the 
^®rge_ganglia The brain has 12 pa irs 
of nerves spoken of as the 'Cranial 
N erves and the s pinal cord has 31 p airs 
of n erves spoken of as the SPittal Nerves 
mese nerves run in pairs so t^t cacfi 
lateral half of the body is supplied 
an identical nerve 


ThcCerehTOspinalFluid^ 

The cerebrospinal fluid is a speaalizt 
clear tissue fluid normally containir 
about 002 per cent of pro tein 0 08 pt 
cent of glucose 0 73 to 0 75 per cei 
of chlondes and a few lymphocytes T1 
spinal fluid pressure within the spin: 
canal is ab out 10 mm of mercury or 2 C 
m m of wa ter In disease of the brain an 
meninges and in va nous infections tl 
spinal fluid will show changes in its colo 
composition and qumtitj (pressure) an 
may harbor vanous bac tena and yiel 
specific^^ctions T he spinal fluid oc ct 
pies t hi-fflbaracbnoid space the variou 
?^stemae^I?sn^’^^Mn e spinal a n 
*crania[| 'tfwves particul»pty ot tne opti 


br ain an35:^spin al canal 

Function of the Cerebrospina 
Fluid It serves as a medium for nutn 
en t exdtanges m the nervous system 
acts as a fl uid buffer and helps to regu 
lat e intracran ial pressure by increasing 
i n^^antity when the brain shnnks ant 
decreasing m quantit) when the bran 
e xpan ds 

Pathologically when the mtracrania 
pressure becomes excessive as in brair 
tumor there may result venous com 
pressioir papnlbutina' iireubilkry • airama 
d ue to cerebellar wedging into the fOT a 
men ma.gaum and hydrocephalus 


The Plexuses 

A nerve plexus is a tangle of nerves 
made up of communicating branches of 
neighboring nerves or of the primary 
branches of nerve trun]s.s The nerve® 
emanating from a plexus usuall) carry 
funiculi and primary fibers of several 
nerve trunks Both the central and the 
automatic nervous systems possess many 
large and small plexuses 


The Encephalon (The Bram) 
The brain encased in the cranium is 
composed of several parts that vary in 
structure and m funct on It is com 
posed of two identical lateral hal ves 
br idged together by an isthmus (corpus 
colosum) in which man y fibers cross 
from one side o f the bra n t o the other 
The brain as a whole receives and trans 


See p 1023 
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mi ls impulses b > u-ay of the spinal cord 
an a cranial r^e nes anti prpcifi^e ^>er 
most of the individual s functions 

External Appearance of the Brain 
The shape of the brain usually conforms 
to the contour of the cranial cavity Its 
upper surface is arched and its lower one 
Hattened The gra> matter is distributed 
over the periphery of the brain giving it 
that gra>ish appearance, the white mat 
ter IS situated intcmallj This is just the 
reverse of what is found in the spinal 
cord where the white matter is external 
and the graj matter internal The brain 
^s a whole is surrounded b^ the three 
lav crs of meninges namelj th e pia the 
a r^inotd and Uie du ra It ,s ^C^sup 
pn^VMtii bloodvessels and with spaces 
for the housing of the cerebrospinal fluid 
Tlic uetghi of the brain vanes vvith sex 
age and size of the individual Its aver 
IRC weight in >oung adult men of medium 
stature is 1300 Gm It is less m women 
and m persons_QlL_sftmJt_«t^.,, or nd 
V 'meed age 

Component Parts of the 
Brain The brain ma> be divided hori 
zo ntallj mto_ two planes, a hi^hgr and 
a l ower plane 

rS? Higher Plane Tins is rtpre 
senfed f»v the ce rebral lifmi<nhfre < each 
being divided into the frontvl panetil 
tem poral ani ocarutal loH eT The“we 
Iral hemispheres are ovoid in shape. 
Tliev arc separatet! from eich other bj 
The longitudua! fissure The corf us c al 
losunt IS 1 1 fon,; oimmissiiral han t to m 
'* at their tinjer 

siiriace Tlic erret ral co rtex is conccniesl 
■ ith intellectua! moor sen*nr^ and 


*I> eeul act iv 

The i^ower Plano T1 e Inve of the 
bra n lev between lie cere f^ lenii 
•I ^ 1 n c ^ 

Ue llj iTHTtrit. lie pens the 


ce rebe llum, the cerebral peduncles the 
o ptic tract, the optic^niasm and the o ptic 
nei^ es the substantia perforata post erior 
th e mammil lary bodies th e tuber o ne 
roim. t ne pituitary body and th e an 
t enor perforated subs tance 
The brain ma> also be div ided longi 
tudinallj into three parts ( I ) The 
prosencephalon or forebrain, (2) the 
mesencephalon or' midbr ain (3) the 
metencephalon or rhombencephalon the 
hindbrain or brain stem Hach of the 
three parts possesses vaned structures 
that are important centers 
The Brain Ventricles There are 
four brain ventricles which intercom 
municatc Thev arc situated one in each 
lateri^_hOTIsphere the third lies between 
the two lateral halves of the diencephalon 
and the fo urth in the rhom benceplialon. 
The central rantt of ttii» .t pinfll cord 
which IS continuous m tlie medulla opens 
into the fourth ventricle which is con 
tmuous with the cerebral aqueduct and 
which in turn opens into the third ven 
tricle Near the anterior border of the 
third ventricle is situated a small open 
mg one in each lateral wall, this u 
Imovvn as the foramen of ilonro or the 
interventricular foramen It leads into 
the ventncic of each lateral hemisphere 
the two lateral ventricles 
The Motor Pathways of the Brain 
and Cerebral X,ocalizatton Tlie mofcr 
impulses from the cerebral cortex wh ch 
exercise voluntary control over the 
skeletal muscles are con lucted bv wij 
ofthepj ramidal tracts This nwtor path 
vrav onginatiiig m the cercl n l cor 
t<^'c a mi descend i ng tbrmgh the^ » rul 

“rd . ictnvc^ In'V i| irf.n.1^ rat 

souws I f from ihe cor pora g uajn 
lhrmi;.h the lecto { mal tract 
frten the vcstilular nuclnis tj «vv of 
tie vestil nlo*j ma t trirt lumz tic large 
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motor cells of the rettcuhr formation nerves or to the anterior gray columns 
through the reticul ospina l path from the of the spinal cord , and lozver motor 
cerebellum from tlie~co rpus stn atum iirnroiif orpninaiy motor neurons which 
and poi^bl} also from th e thahm us or relay these impulses from there to the 
subtha lamus h\ way of the th alamo spinal muscles A third and much shorter con 
tract It is belle^ ed that motor impulses duction chain may be interposed be 


f^netal 
** association 
area 


Tenporo occipital 
association area 


Frontal 
e— association 


assKiation area 

Fig 1— Side view of cerebrum showing specialised areas of cortex and their function. 
(From Morns Anatomy P Blakistons Son & Co) 

ma> also be transmitted by nay of the tiveen the upper and lower motor units 
ext ra ramidal motor tract The Sensory Pathways The sen 

The py ramidal system consists of t %vo soiy impulses that arise through the 
m otor unit chains Upper motor neurons body are transmitted either to the cere 
which conduct motor impulses from the bral cortex by various paths by way 
cortex to the motor nuclei of the cranial of the thalamus or are taken care of by 
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reflex action in the spinal cord the 
medulla or structures of the brain other 
than the cerebral cortex 

Gnostic sensations reach the cerebral 
coftex by way of the peripheral nerves 
through the dorsal roots of the spinal 
nerves they ascend the posterior white 
columns of the cord and ascend uncross ed 
to the nuclei gracilis and cuneatus m the 
medulla The fibers leaving these nuclei 
cross in the medial fillet (lemniscu s) and 
asce nd to the thalam us and from it b> 
n ay of the post erior limb of the intern al 
ca psule and the corona radiata tg_ the 
so n\esthetic area of the cerebraj cortex 
m~tne posterior c entral gyrus 
''Thus a fairly large portion of the 
cerebral cortex is concerned with per 
ceiving general bodj sensations This 
sensory portion lies m the greater part 
of the si trjace of ihc parietal lobes, oc 
cup>ing the postcentral gytts the stip e 
nor panetal lobu lc~ ind the part oT the 
suprauiargntal and angular gyn 
"^i he gross sensatlonr of pain tern 
perature and general mdvemenTs are per 
ceived in the thalamic regio n but the 
ability to discriminate between degrees 
and types of these sensations is the'lunc 
tion of the cerebral corte x The cere 
bra l cortex ha s the ability to ident fv 
and discriminate as follows ^ 

(c) The degrees of heat t e warm 
hot burning cool cold freezing 

(£>) Touch 1 e degree of smooth 
ness or roughness 

(cX Identify each of the two sharp points 
placed closed together upon the surface 

(d) The di rection of s mall joints 

w hether displaced upwards do\ \n^rds 
or laterally ’ 

(e) The size shape texture and 
weight of ohiect s I'stereotmnst c sense) 

(/) The relations of a stimulus in 
one two or three d mcnsional spar- 


The special sens es such as h earing 
sight smell and taste are com eyed to 
the brain by special cranial nerves 
stret ching from the special sense (ffgans 
to d efinite center s in the brain 

The CerehelUtm 

The cerebellum like the cerebrum has 
Its gr ay matt er externally and its white 
matter inte rnally It is made up of tivo 
hemisph eres the cerebellar hemispheres 
and a conn ecting bridge the verm is The 
cerebellum contains several motor and 
sensory tracts that are on their way from 
the spinal cord to the cerebrum and is 
also the scat of a number of important 
functions It is connected to the brain 
stem by the in ferior middle a nd supc 
nor peduncles 

Each cerebellar rpceives 

homolateral i mpulses from mu scles ten 
dons ligaments and other d eep struc 
t ures and contralateral impulses through 
Uie\estibule Each cerebellar hemisphere 

influences the postural activity and mus 
cle mo\ ements of its oivn side of the body 
Stimulation of the cerebelluraproduces 
flexor attitude s tsuppression ot cere- 
OeJlar activit> will produce ipsolaterally 
hypotonus weakness or astheni^l .the 
atte cted muscles ataxia incoordin ation 
or isvnergy of movement Disease of the 
cerebellum or its pathways will produce 
jerky and misdirected movements such 
as are seen m cnorea inteniioh tremors 
nys tagmus pasT^nting and ^dular 
patellar reflex es 'Tremors and postural 
de fects ' 

Equilibrium and Orientation Path 
ways The centripetaJ pathways to 
the cerebellum are Gow ers t ract and 
the direct cerebellar tracts, the pathw ay 
from the laby noth the inferior oliv^and 
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The pathway from the labyrinth trans- 
mits to the cerebellum the excitations 
that are produced in the semicircular 
canals by the pressure of the endolymph 
on the peripheral terminations of the 
\estibular ner\c The ^estlbula^ nerve 
l eads to Deiters’s nu cleus and from this 
a pathwaj goes to the cerebellum 

ffie cerebrum itmucnces cerebellar 
activity through c orticopontocerebell ar 
fib ers.. 

Centrifugal Pathways' I The 
rubrospinal pathway consisting of three 
neuron systems The cere bello olivary . 
the olivonibric, and the rubrospinal 
The tract is direct in consequence of the 
double decussation, at first of the olivo 
rubnc system in We rnick’s decussat ion, 
and then of the rubrospinal neuron m 
Forers decussation 

2 The vest ibulospin al pathw3> 

3 Ways ot communication between 
Deitef s*s nucleus and the nuc lei of the 
e>e muscles Of these, the knoivn paths 
are'tKbse from the thir d nerve-j mcleus 
of the opposi te side and the sixjh nerve 
nucleus of the- s.ime side 

For Disturbances of Equilibrium and 
Orientation see p 849 

The Pons {Pons Variolt) 

The pons is continuous with the me- 
aWjMfgifca Tne perqhiurrfi ntoruns 
, of the sioUh and seventh as w ell as the 
moto r div is ion of the fi fth cranial nerv es 
originate in its gray matter It also con- 
tains the s ensory nucleus of the fift h 
ner ve and motor and srnsnrx tra cts 
whi cirpass from the cord to the cer ebel- 
lum anilh© cerebral cortex 

The Medulla Oblongata 
(Spinal Bulb) 

The medulla oblongata extends from 
the spinal co rd at the level of th e upper 
border of the atlas to the lower margin 


of the pons The external surface of th 
medulla somewhat resembles the spins 
cord except that it is considerably thicker 
The internal appearance and the distri 
button of graj and white matter diffe 
from both the cord and the brain Th' 
pattern is irregular and characteristic o 
the medulla All of the spinal tracts pa& 
through the medulla and the cranii 
nerves from the e i^ghth to the twelfj q 
except a portion of the eleventh, ong 
mate in this structure 

It also contains the v arious refl e? 
and au tonomic centers which cont rol cit' 
culation, respiration, the various secre- 
tions and the visual movements Th( 
superior and infenor olivary bodies ar< 
connected with the cord, the basal gan- 
glia, and the cerebellum These are con- 
cerned with coordination and equiltb 
rium The pyramidal tracts decussate 
in the medulla Disease of the medulla 
ma> affect the tracts and nerves passing 
through It and may cause the various 
types of bulbar palsy 

The Croni'al iVertes 
The cranial nerves occur m 12 pairs , 
the> carry sensory, motor or both sen 
sory and motor impulses to various 
structures and organs each on its own 
side of the body Some nerves cross one 
another and supply opposite sides of the 
body 

The cranial nerves are 
The first pair, or the olfactory nerves 
are concerned with the sense of 
smell Their fibers run from the olfact ory 
mucous membrane of the nos e to the 
offac tory bulbs in the brain 

The s econd f>air, or th e optic nerves, 
are concerned with sight They run from 
the ganglion cells of the retina th rough 
the optic c hiasnw aome tibers of the optic 
nerves cross in the optic chiasm so that 
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the fib ers of each nasal half of the_ retina 
on gmate m the opposite optic nerve 
The ih yrd pa ir or the oculomotor 
nerves are the great motor nerves of 
the eyes each sup plies all the muscles 
of the ey eball e xcept the e xterna l rectus 
and superior oblique. 

The fourth pair or the trochlear or 
patheticus nerves suppl) the upper 
oblique muscle of each eye (motor) 

The fifth pair or the trtgemmus or 
trifacial nerves are the great sensory 
nerves of the head and face Each di 
vides into three main branches (1) 
The ophthalmic division (2) the su 
penor maxillary division these two are 
sensor) and (3) the inferior maxillary 
division which is mixed that is both 
sensory and motor and a lingual branch 
which IS concerned ivith the special sense 
of taste 

The sixth pair or the abducensnerves 
supply the external recti of the eyes 
(motor) 

The seventh pair or the facial nerves 
are the great motor nerves of the face 
Some sensor) fibers from the trigemini 
run with the facials giving them some 
sensory function 

The eighlh pair or the auditory 
nerves are concerned with hearing and 
with vestibular function 

The until pair or the glossopharyn 
gcal nerves contain special fibers for 
taste sensation and for motor actmtj 

The tenth pair or the pneumogastrtc 
or t agtts nerves are mixed sensory and 
motor They supply the pharynx and 
larynx and have numerous connections 
with the autonomic nervous system and 
also with the ninth eleventh and twelfth 
cranni nerv es ind vv ith the first two cer 
vical nerves They send fibers to the 
thorvcic and abdominal viscera (heart 
lings kidneys liver stomach intestines 


etc ) and also contain vasomotor and 
secretory fibers 

The eleventh pair or the spinal acces 
sory nerves are chiefly motor nerves 
tlioagh they may contain sensory fibers 
They jom the vagi supplying it with 
motor and card oinhibitoiy fibers and 
also send fibers to the trapezius and 
sternocleidomastoid muscles 

The tiidflh pair or the hypoglossal 
nerves are the motor nerves of the tongue 
and also supply fibers to the vagi lin 
guals upper three cervical nerves and 
the sympatbetics 

The Spinal Cord {Medulla Spinalis) 

The spinal cord ts a cylindrical struc 
ture composed of nervous tissue and is 
enveloped by three coats An inner 
highly vascular delicate coat the pia 
mater a middle coat the arachnoid and 
a fibrous external coat the dura mater 
which extends to the lev el of the second 
sacral vertebra ending m a cid de sac 
The spinal cord occupies the vertebral 
column and measures from 40 to 45 cm 
m length extending from the foramen 
magnum where it is continuous with 
the medulla oblongata to the level of 
the first or second lumbar vertebra 
where it terminates into the conus med 
ullans A thm filament extends beyond 
the CQtius tnedullaris thefilumterminale 
The spinal cord is perforated m the 
center throughout its length by a central 
canal 

The cerebrospinal fluid occupies the 
space betw een the pia and the arachnoid 
(the subarachnoid space) and the etd 
de sac formed by the dura at its terminal 
end The site chosen for a spinal punc 
ture IS below the fourth or at times 
below the third lumbar vertebra vvhchis 
one to two intervertebral spaces below 
the termination of the spinal cord and 
within the ct I de sac 
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The external appearance of the spinal 
cord IS whitish in color, and somewhat 
flattened , on its anterior surface it has 
a deep median groo%e and on its pos 
tenor surface a shallow median sulcus 
w hich runs the entire length of the cord 
Tlic cauda equina is made up of the last 
four lumbar, the fisc sacral and the coc 
cjgcal nerves Because the spmal cord 
terminates at the first or second lumbar 
vertebra the lower spinal nerves in 
order to r«ich their respective mterver 
tebral foramina have to descend \erti 
call) m the canal around the conus 
medullans and the filum termmale, thus 
forming the cauda equma 
The spinal cord is divided into two 
lateral halves united to form a more or 
less cjhndneal mass It has tw o enlarge 
ments the cervical enlargement extend 
ing from the third cervical to the second 
dorsal vertebra and the lumbar enlarge- 
ment extending from the ninth thoracic 
vertebra to the first lumbar 

Spinal Segments The spinal cord 
IS arbitranl) divided into 31 ‘cgments, 
each segment corresponds to an imap 
nar> line passing through the highest 
nerve root fihinents of each successive 
spinal nerve 

The spinal cord is also divided accord 
mg to its rcLvtion to the spinal vertebrae. 
Tl crefore the cerv icil portion of the 
cord has S segments (he thoracic 
12 the I imlwr ^ the vicral 5 an I the 


The White Substance This consists 
of medullated and some unmeduJlatcd 
nerve fibers imbedded m a spongelike 
network or neuroglia surrounded b) the 
glial sheath which dips into the cord 
along w ith pial septa that carry the cord s 
blood V essels The admixture of gra) and 
white matter vanes at the different levels 
of the cord The graj substance pre 
dominates in the cervical and lumbar re 
gtons while the white matter is most 
abundant in the thoracic region WTide 
some of the nerv e fibers in the white mat 
ler nin tn a more or Jess trans\ erse di 
rection such as those crossing from one 
side of the cord to the other b> vvaj of 
the antenor white commissure the na 
jonty of the fibers nm a longitudinal 
course and are arranged m bundles or 
tracts and divided into three columns 
(funiculi) Tliescare ( 1 ) The anterior 
column King between the anterior me* 
dian fissure and the antenor lateral sul 
cus (2) the lateral column lying be- 
tween the anterior and posterior lateral 

sula and (3) the posterior column 1) mg 

betw ecn the posterior mcvtian fissure and 
the jvwenor laicnl sulcus In the ccr 
vicnl and thoracic regions the postenor 
column IS divided b\ the postenor utter 
mednte sulcus into two parts a mecljl 
one the fi<ciculus gracilis or Cohurn of 
Goll and i literal one the fasocufus 
cuneatus or Column of Burdach (Sef 


Hg 2 p 817) ^ 

The substance is made up chid ' 
of nerve cells den Iritcs and unmicl 
nated IS well as some mvelmatcd fil'ci’* 
It also contains Hood vessels arl reu 
roglia The grav matter is arrargnl m 
two comma shi >ed masses ore for each 
lateral half of the co-d lx* h co’"na’ 
are uniesl I v a tranw erse grav hvf Tie 
th ck cr Is » f tJ e contnai are ! 1 nt 


are m tie artmo- or vc~ ra! part rf 
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pR»d e therae 


yRai e lumiaita 


Fig 3— Topograph cal relat ons of sp nal cord segments to vertebral bt^ es sp nous 
processes and po nts of ex t of sp nal roots (Reproduced from Manual of Phyncal and Cl cal 
Dtagnatts by Otto Se fert and Fr eil ck M eller translated by E Cowles Andrus M D 
J B L pp ncott Co Ph ladelph a ) 


cord and are known as the anter or or 
ventral horns The thin ends of the 
commas are elongated and are tn the 
posterior part of the cord they are 
known as the posterior or dorsal horns 
The connecting bar is known as the 
gray commissure it un tes both ht 


eral halves of the cord The entire H 
structure and its surrounding white mat 
ter run along tl e entire length of the 
spinal cord 

The Sensory Tracts of the Spinal 
Cord Sensory or afferent impulses 
such as touch pa n and thermal to 
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gether with the sensory impulses from 
the skin, muscles, viscera and joints 
arise in the peripheral sense organs 
the) are carried bj nerres to the spinal 
cord and enter it by nay of the posterior 
root, thence to be carried along the spinal 
sensor) pathways either to the brain or 
to a synapse station in the cord The 
dorsal or posterior root, as it enters the 
spinal cord breaks up into man) fibers 
some are medial, others are lateral Each 
fiber divides into two branches, a longer 
branch”^ =“ shorter descending 

The ascending medial branches, which 
are myelinated fibers, ran in the pos 
tenor funiculus , some of them reach the 
medulla and others terminate at various 
lei els in the gray matter of the spinal 


fibers arise from the cells of the posterior 
nucleus (Clarke’s column) and run in 
the lateral funiculus of the same side and 
finally reach the cerebellum by wa) of 
the inferior peduncle 
Ventral Spinocerebellar Tract 
(Gower’s tract) The fibers arise from 
the posterior gray column and the inter 
mediate gray matter of the same and 
opposite side, ascend to the cerebellum 
b> \\iy of the anterior spmocerebelhr 
tracts, and through the superior cere- 
bellar peduncle ‘ The path from the pe 
ripher^ to the cerebellum consists of two 
neurons with a synaptic interruption m 
thegraj matter’ (Ranson) 

The Lateral Spinothalamic Tract 
This consists of fibers originating from 
cells in the posterior column on the oppo 


The descending medial branches which 
are also myelinated, are relatnely short 
some enter the gray matter of the pos’ 
tenor column at once, others descend in 
the fasciculus interfascialis or tlie comma 
tract of Schultee, still others reach the 
posterior median septum and are mingled 
with descending fibers from cells within 
the gni) mailer ol the spinal cord 

Collaterals Tiiie collateral filaments 
arc gneii olf from the ascending and 
descending branches, some end m the 
anterior gray column and others in the 
IMSlenor grai column, still others run 
througli the posterior commissure to the 
opivsite side of Ihe cord ending in the 
posterior column 

The fibers of the laierif diusion are 
iinnweliinleil, the) form Ihe Lileral root 
and enter tlie tract of I i,s,a„er (dorao 
Inlcral fnsciculus) 

The \-anous sensory pathwnjs m the 
spinal cord are as follows 


The Dorsal Spinocerebellar Tract 
(direct cerelielbr tract of riechsic) The 


site side, the> cross the median line in 
the anterior w hiie commissure and ascend 
in the anterior funiculus ending in the 
tliahmus From there the fibers are re 
la>ed to the cerebral cortex The> are 
belieted to be tlie conductors of pain and 
temperature impulses 
The Spinoolivary Tract ' This arises 
from the posterior grij column, crosses 
to the opposite side of the cord, ascends 
in the central funiculus and ends in the 
inferior oh\ary nucleus of the medulh 
The Spinotectal Tract Tlie fibers 
ansc from cells m the graj column of the 
cord, cross to the opposite side, ascend 
in the lateral funiculus with the fibers of 
the lateral spinothahmic tract and end 
in the corpora fptadngemina 

The Column of Coll (fasciculus gra 
cilis) This consists of fibers that orig 
mate from the posterior nerse roots m 
the lower cord segments, it hes near 
the posterior medium septum, ami m 
creases in size as it ascends the cord it 
terminates in the nucleus gracilis of the 
meduIK oblongata It carries upward 
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sensory impulses from the lower extrem 
ities and the lower half of the body 
The Column of Burdach (fasciculus 
cuneatus) The fibers constituting this 
tract also originate from the posterior 
nerve root fibers but at a higher level 
that IS from the thoracic and cervical 
regions Some of the fibers ascend but 
a short distance and end m the gray 
matter others ascend to the medulla 
oblongata and terminate in the cuneate 
and gracile nuclei It carries sensory 
impulses upward from the upper half of 
the body and upper extremities Fibers 
from both the gracile and cuneate nuclei 
decussate in the medial lemniscus and 
proceed to the thalamus and thence to the 
cerebral cortex 

Motor C^erent or Descending 
Tracts of the Spinal Cord The motor 
pathways have their origin m various 
parts of the brain and the fibers from 
the motor neurons descend into the 
spinal cord forming the motor tracts 
The impulses thus originating in the 
various parts of the bnun are trans 
mitted downward to the spinal cord and 
are further earned to their destination 
by way of the anterior roots of the 
spinal nerves by the peripheral nerves 
The Pyramidal Tracts The prwi 
cipal motor pathways are the pyramidal 
tracts the crossed and the direct pyra 
midal tracts The fibers of these tracts 
arise from the large pyramidal cells (Betz 
cells) of the motor regions of the cerebral 
cortex (precentral gyrus) they pass 
down as direct fibers one on each side 
through the subjacent levels of the brain 
As they reach the lower leiel of the me 
dulla (the decussation of the pyramids) 
some of the fibers cross (decussate) from 
one side to the other so that when they 
reach the spinal cord the fibers from the 


left side of the brain are in the nght 
side of the cord and those from the right 
side of the brain are in the left side of 
the cord The crossed fibers form the 



F sf 6 — 'Showing the d str but on of the 
sensory nertes of the sk n antenor aspect 
of trunk and leg A External cutaneous 
B Gen tty-crural C Airter or crural D 
Fjtlemal pr pt teal E Long saphenous 
r II o-ingu nal (From Butler ) 

crossed f'yrawidal or the lateral corUco 
spinal tract 

Other fibers originating from the 
pyramidal cells m the motor area de 
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scend from the bram t!irough the medulla 
and reach the spinal cord uncrossed so 
that the fibers in the brain and spinal 
cord are homolateral or ipsilateral This 
tract IS known as the direct Pyramidal 
or the ventral corlicos/wal tract It is 
a comparatively small Inct, the fibers 
descend into the spinal cord as direct 
fibers to a certain level and then most o{ 
them cross in the anterior white commis 
sure so that at their termination the) also 
are crossed fibers Others terminate on 
the side of their origin 

In addition to the t\\o p)ramida\ 
tracts we recognize as more or less 
important the following motor path\\a>s 
uhich constitute the accessor) motor or 
e’^trapyramidal s)stcm 
The rubrospinal tract{\ Monakon) 
anses m the red nucleus crosses m the 
decussation of Forel and descends in the 
cord near the crossed p)rafnidal tract 
The tectospinal tract originates in 
the superior corpus quadrigeminum 
crosses the median Ime m the dccussa 
tion of Meynert and descends finally m 
the anterior column of the cord 
The vesfibu/ospina/ tract originates 
m Deiters s nucleus m the bulb and 
descends uncrossed in the spinal cord 
It js probable that the axis cylinders 
oi most of these tracts end around the 
antenor horn cells 

The Spinal Serves 
There are 31 pairs of spinal nerves 
each pair Iea\ es the spinal cord through 
Its respective inten ertebral foramen on 
either side of the spine so that each 
lateral half of the body is supplied by 
identical nerves 

The spinal nerves are Cervical 8 
thoracic 12 lumbar 5 sacral 5 and 
coccygeal 1 The lumbar sacral and 
coccygeal nerves form the cauda equina 


Nerve Roots Each nerve is attached 
to the spinal cord by two roots a pos 
tenor or dorsal root, which is sensory 
and an anterior or ventral root, which 
IS motor 

The posterior root is the larger of 
the two It is attached to the postero 
hteral furrow of the cord , unites to form 
two bundles and contains a spinal gan 
glion All sensory impulses from the 
periphery reach the spinal cord by way 
of the posterior roots through their 
ganglia 

The anteriOT root transmits motor 
impulses from the cord to the periphery 
It leaves the spinal cord by way of its 
anterior surface in a number of fila 
ments which unite to form hvo bundles 
near the inter\ ertebral foramen 
Each of the cerebral and spinal nerves 
ts made up of lesser nerves which 
supply the various structures of the body 
with sensory and motor sensitivity The 
largest spinal ner\es and nerve roots 
are attached to the cervical and lumbar 
portions of tlie spinal cord these supply 
the upper and lower extremities respec 
lively 

Spinal and Peripheral Localization 
Every muscle of the extremities is 
innervated by fibers emanating from two 
or more spinal roots 

Every area of sensory cutaneous dis 
tnbution is supplied by three spinal 
roots one root being prinapal and 
predominating 

Peripheral ner\e distribution is dif 
fercnt from segmental nerve distribution 
Hysterical anesthesia does not corres 
pond to either of these distributions 
and in addition often tends to assume 
a stockinglike or glo%eIike form when 
it involves the extremities 

The following rule formulated by 
Ziehen is useful m the determination of 
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the levels of origin of the cervical and 
thoracic nerve roots from the spinal 
cord For the cervical nerves subtract 
one from the number of the nerves, and 


DifFcrentiation Between a Spinal 
Nefve Lesion and a Spinal Cord 
Legion: Spinal Nerve Lesion: Be- 
cause a spinal nene contains all tj'pes 


ifotion and Reflexes 
Rrdexei ifuselt: 


Sensation and Aaestbesia 
Sfnsaiia*! Aiixslhesia 


rermesi biukU 
enlbournoius Levator am 
reflex Bladjer 



Fjg 7 — Spinal locali*aiioei 


tlie ranamder will indicate the corres- of sensory fibers through which arc 
ponding spinous process, for the first transmitted sensations of heat, 
to ihe fifth thoracic nencs subtract hso; touch, pain, pressure as well as muscle, 
for the sixth to the twelfth thoracic joint and tendon sensibilitj, a destruc* 
ner\cs subtract three. the lesion in a spinal ner\c will cause 



Anatomy f Phy siology and Examination of !\ervous System 825 


loss of all these sensations in the area 
supplied b> the affected ner\c 

Spinal Cord Lesion: The \-anous 
sensory impulses that reach the spmal 
cord travel in special or individual path 
vsajs Thus toucli and pressure travel 
upward b) many paths within the spinal 
cord, painful impulses travel upward 
bj another path, the spinothalamic tract , 
and impulses from muscles, joints and 
tendons travel upward bj still another 
path, the posterior columns Therefore, 
a localized spinal lesion may affect only 
some of the sensations in the area sup 
plied by the cord segment It, however, 
shows great seleciivitj of involvement 
with motor disturbances and frequently 
also cerebelhr sj*mp(oms 

Vegetative or Involuntary 
Nervous System 

Sympathetic and Parasympathetic 
The vegetative nervous system is com- 
posed of two divisions, the sympathetic 
and parasj’mpathetic In their origin, to 
some extent m their anatomic structure 
and in their functions, tliey appear to be 
in opposition to each other 
The sympathetic division of the vege- 
tative nervous system causes dilatation 
of the pupil, dryness of the skin, rapid 
heart action, dilatation of the sphincters, 
dilatation of the pial vessels, slowing of 
peristalsis, and low gastric acidity 
The parasympathetic division causes 
contraction of the pupil, sweating, slow- 
ing of the heart, contraction of the ves 
sels of the pia, contraction of the sphinc- 
ters, hyperpenstalsis and gastric hyper- 
acidity They also differ m their re 
action to certain drugs and hormones 
The sympathetic division of the 
Vegetative nervous system (the dorso 


lumbar autonomic system) consists in 
part of the lateral chains of sympathetK 
ganglia and their connecting fibers Tht 
ganglia are connected with the spmai 
nerves by the white and the gray rami 
communicantes In addition, the sym 
pathetic system includes the three cervi 
cal sympathetic ganglia, and the lumbai 
and sacral ganglia, together with the 
peripheral plexuses formed by the fi 
bers proceeding peripherally from these 
ganglia The fibers pass as pregan 
glionic fibers to the cells of the lateral 
ganglia, where they are interrupted, lose 
their myehn sheath, and pass as post- 
ganglionic fibers to the periphery 
The Parasympathetic or Autono- 
mic Division of the Nervous System 
(the craniosacral autonomic system) 
This consists of midbram, bulbar and 
sacral nerve fibers which supply the same 
organs and tissues as does the sympa 
thetic system, but whose action is pppo 
site to that of the sympathetic system 
The parasympathetic system is di 
vjded into three parts The mesence 
phalic, the bulbar and the sacral 

The mesencephahe corresponds to the 
oculomotor nerve and nuclei Fibers 
from Its center and from cervical sympa 
ejwi \a the. cdiacy igarighmi. 

Bvlbar fibers run to some degree with 
the facial (fibers to the submaxillary 
gland) and glossopharyngeal nerves 
(fibers to the parotid gland), and to a 
greater degree with the vagus nerves 
which supply nearly all of the thoracic 
and most of the abdominal viscera 
Sacral fibers run in the internal pu 
dendal nerve and to the organs supplied 
byitte, the lower part of the intestine, 
the bladder and the genitals 

Sympathetic Influence on Volun- 
tary Muscles Recent views regard the 
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voluntary muscles in general as having 
sympathetic as well as ordinary spinal 
and cranial nerve innervention 
Sensory fibers from the Mscera run 
through the sympathetic ganglia to the 
posterior roots of the spinal nerves, 
where they enter posterior root cells, the 


with the sympathetic system The white 
ramus communicans is interrupted in a 
spinal ganglion, the fibers lose their 
myelm sheath and the new unm)elinated 
fibers reenter the spinal nerve through 
the gray ramus communicans to supply 
the arterial system 



central processes of which enter the 
spinal cord They come into association 
m the ganglia with cells whose penjA 
eral processes supply skin areas which 
are often distinctive for the lesion of 
the viscus in question Pam due to dis 
turbance of this viscus is often referred 
to the periphery the skin area thus 
becoming the apparent seat of the pain 
The vasomotor centers especial!} the 
vasoconstrictor centers are associated 


Nomenclature Langley "ho has 
contributed largely to the subject of the 
autonomic nervous system, adopted a 
terminology somewhat different ffu'’’ 
that used here (Grays anatomy), a” 
still different from that used by Meyei 
and Gottlieb This has led to consider 
able confusion as shown by the arrang^ 
meat of the terms in the following eo 
utnns Gaskell has used the term 
untary Nervous System 









mwj 









'Gtatnl •«&• 
sarj ^th J 
Temporal 1 
tod occiptal 
poa&Ie path Oeeiplte] 




Cross Section or CEUEBBiiM Shoimnc Internal Capsule 
(From Morns ) 




SCIISMZ or THE VEfETATIVE NemOUS StstEU 
(I cprxIiKcd from Taltas Cndocr ne Diseases cditcil 1 y Micrs 
, esV'TTOtTOrtV anTvaJsOlog e etc Tie autonoiwnss \nrrer»atoT is colored lUe ihc 





Anatomy, Physiology ami Examination of Nervous System 827 


Involuntary Nervous System 


Grav' 

LilhCtlY ^ 

Mevir and Goituzb 

Sympathetic nervous system 

Autonomic nervous system 

Vegetative nervous system 

Craniosacral sympathetics 

Parasympathetics 

Autonomic. 

Oculomotor sympathetics 
Facial sympathetics i 

Tectal autonomies 

Cranial autonomies 

Glossopharyngeal sympa / 
thetics 1 

Bulbar autonomies 


Vagal sympathetics | 

Sacral sympathetics 

Sacral autonomies 

Sacral autonomies 

Thoracolumbar s>mpathetics 

Sympathetic thoracic auto- 

S>mpathetic. 


nomic. 


Enteric. 

Enteric 

Entenc. 


Eppinger and Hess, applying the 
physiological facts of Langley to chn 
ical medicine, ha\e elaborated upon 
the theory of autonomic ataxia advo 
cated by Solomon Solis Cohen m 1892, 
namely, that the \egetative system is 
divided into two parts (1) The autono 
niic, corresponding ivith the parasym 
pathetic or the cranial and sacroau 
tonomic of Langley’s classification, and 
(2) the sympathetic or tlie ihoracico 
lumbar portion of Langley s autonomic 
system Eppinger and Hess believe that 
the parasympathetic and sympathetic 
systems are controlled by the endocrine 
glands and tint normally a balance 
exists between the parasympathetic and 
the sympathetic systems and that this 
babnee may be disturbed so that one or 
the other of the systems predominates 
This would give rise to two opposing 
conditions (1) Vagotonia and (2) 
Sympathicotonia 

I P'flpofojno IS characterized by nerv 
Dusness pale greasy skin often spotted 

* Gray s Anatomy 1930 p 966 2toi Ed t 
ed ted by Lea L Feb ger Ph ladelph a and New 
Vorlf 


With red blotches, sweating occurs 
easily, hypersalivation, the pupils are 
small , sinus irregularity and slow pulse 
rate are often present The bowels are 
usually constipated, indigestion hyper- 
secretion and pyloric spasm may occur 
Adults may suffer from asthma and 
eosmophilia Children may suffer from 
enuresis and laryngismus st^l^ulus, and 
from hypertrophy of the %essels and the 
Umphoid tissue 

2 Synpatlucotoma presents a picture 
the re\«rse of the above, the pupils are 
dilated, the pulse is rapid, the cutaneous 
\es5els are contracted, the erector pili 
muscles and sweat glands are hy’per- 
sensitive The general response to pain 
is greatly lessened The sympathicotonic 
IS usually made worse by the injection 
of epinephrine, while the vagotonic is 
often relieved by the injection of 
epinephrine and made worse by the 
administration of pilocarpine and phj so 
stigmme 

Action of Some Drugs in the Sym 
pathetic and Parasympathetic Sys- 
tems Eptnephnne acts as a stimulant on 
the sympathetic systtm (except on the 


828 


Medical Diagnosis 


sweat glands) and on organs on which 
the s>mpathetic has a stimulant action 
It does not act on the organs on which 
the s>mpathetic sjstem has an inhibitory 
action, nor does it act on the autonomic 
system 

Crgoioxm Ins an effect on the sym- 
pathetic s>stem generally the opposite of 
that of epinephrine 

Neurologic 

History 

It IS as important to obtain a com- 
prehensne histon from the sufferer of 
neiwous derangements as it is from pa- 
tients suffenng from other ailments The 
history may be elicited directly from 
the patient or at times, since misleading 
statements may be made b> the neraous 
patient because of lach of comprehen 
sion, willful misrepresentation or spite- 
ful tacitumit>, It IS preferable to obtain 
the information from a relative or at- 
tendant m the absence of the patient 
It IS important when examining >oung 
patients to investigate the prevtous Ins- 
ton as to manner of birth, instrumental 
or otherwise, .as to lactation, dentition 
previous diseases, habits and inclina- 
tions as to plaj fulness, morosencss, pre- 
cocit), liobhies fears anxieties, bchavaor 
toward his pli) mates, sexual impulses, 
as well as to his scliooling, prepress at 
scJuKil studiousiicss etc 
I ami!\ histon as to consangrimitj 
the mental and ph>sical state of near 
reLativis etc should l>e obtauie<l 
The proscit enmphwi .as to onset and 
general cause arc best rceonled m the 
|«ttenl$ o«n words, and all sv.nptoms 
dr»cnl«^tl hv hmi arc to Iw cxammcti 
in detail IiKjii,r> is aUo to l>c made as 
l<» hraiLache. iligcstion votnumg. ronvail- 


Atroptne has a paralyzing effect on 
the nerve terminations of the paras}™ 
pathetic system 

AcetylchoUne stimulates the paras}ni 
pathetic s} stem 

Pilocarpine has a stimulating effect 
on the nerve terminations of the para 
sympathetic system It also stimulates 
the secretion of the sweat glands 

Ex-nmiimtion 

sions, sleep, dreams, disorders of sen 
sation and of special senses 

P)i}sical Examinalioii 
Having elicited a thorough histoiy, 
the physical examination is then care- 
fullv made The physical exaniimtion 
consists of general examination, local 
examination, and various special exam 
inations 

The General Examination 
This commences just as soon as the 
patient enters the examiner’s presence 
In ambulatory patients, the general ap- 
pearance, build, nutrition, color, be 
Imior, manner of dress, gait, posture 
and the general intelligence should be 
notetl In berl patients, posture, restless 

ness RKiitalitv and general behavior arc 

important observations 

The Local Examination 
Head: This includes examination of 
the sluH as to size, shape and evidence 
of deformilv or of injury The head i' 
exirainnl for the amount of liair, its color 
and icxturc, abnormal pulsations, tumors 
dqiressions and rashes Tlie jace is ex- 
amined for expression mohihfv, scars 
and eilenia. the «ycr for the size of the 
palpebral fis«iirrs (wide, narrow, ciju-al) 
for pto-is, tmnor of the cjcltds, and 
Hfttrmg dtinng oailar movnnent Tl'C 
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eyeballs are exammed to determine 
whether ihe> are prominent protruding 
or sunken nncl for (he presence of stra 
bismus niobilit), static njstignius dif 
ference in the colors of the indcs the 
dimensions and form of the pupils pupil 
lary inequalitj, nlso for the reaction of 
the pupils to light accommodation and 
convergence Notice is to be taken of the 
sjmmetr) of the frontal wrinkles and of 
the insohbial folds the thickness of the 
bps tremor and retraction of the lips 
immobilit} of the facial muscles m repose 
and of fibrillary cotitracUous or spasms 

The U0H//1 Ihe following should be 
observed Phatynx dentition size of 
tongue, Its position in the mouth and 
manner of protrusion position of the 
uvula movements of the velum on pho 
nation and on irritation 

Neck The position of the head the 
presence of ngidit> of the neck the 
presence of enlarged glands scars or 
lesions and tlie presence of any tics or 
spasms should be noted 

Examination of the thyroid gland 
important 

Shoulder Girdle Chest and Upper 
Extremities The shoulder gtrdle the 
upper extremities and the chest are 
examined for size shape and sj mmetry 
and the condition of the muscles the 
hands are examined for their size shape 
sensitivity strength musculature re 
flexes and for the presence of contrac 
lures 

Pelvic Girdle and Lower Extremi 
ties The pdvtc girdle and lower ex 
tret iMies are examined as to the pos tion 
of the limbs in the dorsal position of the 
patient length of the hmbs contractures 
condition of the muscles size of the feet 
and their form and the presence of any 
deformities or contractures 


Notice IS to be taken of the position 
of the lower limbs when the patient 
stands erect the static position of the 
pelvis the increase or diminution of the 
lumbar lordosis and the symmetry of 
the folds of the buttocks 
Trunk The trunk is examined for 
size shape posture and nutntion and 
for kyphosis scoliosis and lordosis of 
the spine 

Skin The follow ing should be noted 
Subcutaneous tissue nails color of the 
skin Its thickness temperature mois 
tucc venous network pigmentation 
edema ulceration general or local m 
crease of the fat tissue tumors exanthe 
mata acrocyanosis and the presence of 
malformations of the nails 

Speemf £*ominn(ion 
Jieflexes Percussion of the tendons 
and of the bones is earned on for the 
provocation of the tendon and periosteal 
reflexes Tickling is employed to pro 
voke the mucous membrane reflexes and 
light stroking to elicit the skin reflexes 
which however are readily exhausted 
(SfE p 831) 

The reaction of the pupillary reflexes 
to light (homolateral and contralateral 
reflexes) to convergence to accommo- 
dation and to pam is to be tested 

Sensibility The eyes of the patient 
should be closed The sensibility is ex 
amJned by the use of Weber s compasses 
the examiner s finger and by tests for 
the localization of touch 

Sensibthty to Pressure This is 
examined either roughly by judging the 
amount of pressure applied or fay the 
use of a baresthesiometer Can the pa 
tient detect light touches such as cotton ^ 
Thermic Sensibility This is tested 
by the use of large test tubes contain 
ing hot and cold water or by a hot and 
63 
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a cold spoon or by any other hot and 
cold object 

Pam Sens,b,luy When the point 
or the head of a pm is applied to various 
parts of the body the patient is asked to 
distinguish between the point and the 
head An algesimeter may be snbsti 
tuted for a pm 

Skin Sensibility tn Electricity 
The faradic current is used tingling 
being the normal sensation to light cur 
rents As the strength of the current is 
increased a painful sensation appears 
A large electrode is used for the back 
and a small electrode for the part lo be 
tested 

Mnscle ,oint Sense Vanous uins 
cles and joints are moved passively by 
the examiner ^ 

Bone Sense A tuning fork of 128 
vibrations a second is applied to the 
bone surface and the sense of vibration 
noted by the patient 
Stereagnostic Sense fs the object 
m the hand recognized by name’ If not 
an Its attributes to touch be descnbed' 
The stereognostic sense is not simple 
inherited and primary but complejc ac 
<]uired and secondary 
Palpation and Percussion of the 
Nerve Trunks and of the Muscles 
The nencs should be palpated for pain 
m their entirety and at their point of 
evit from muscle, and hony caials 
(points of Valleiv) It should he noted 
too ivhether the nerve trunks are pam 
less Mhere compression ought to cause a 
certain degree of pam as for example 
m tabes ‘ 

Muscles Bhoul 1 be palpated to deter 
mine their size consistency andsihelber 
thc> arc tender 

Nenc trunks should be tapped with 
the percussion hammer to ascertam 
vshctherthereisan) resj>onse In tetany 


there is hyperexcitabilit^ of the nerve 
trunks to mechanical stimuli 
Muscles respond to tapping m two 
ways (a) With contraction en ntasse 
dependent upon the integrity of the 
nerves supplying the muscle (b) With 
local contraction at the point of per 
cussion (forming momentarily a ridge — 
idiomuscular contraction) dependent on 
the excitabilitj of the muscle fibers them 
selves and independent of the control of 
the nerves The mechanical excitabilit) 
of the muscle is increased in tetany m 
certain neuritides and m chronic wast 
«ng diseases such as tuberculosis It is 
decreased m muscular dystrophy 
Examination of Motility Active 
Motion Face The closing and open 
>ng of the eyelids movements of the eje 
halls (lateral movements up and down 
movements circumduction convergence) 
vvnnkling of the forehead various move 
nients of the facial muscles (if possible 
with and without emotional express on) 
are to be observed 

Mouth Pharynx Larynx The open 
ing and closing of the mouth movements 
of the jaw testing of the force of the 
muscles of mastication protrusion of the 
tongue movements of the tongue move 
ments of the palate dunng phonation 
movements of the pharyngeal w'all dur 
mg phonation deglutition of fluids and 
of sol ds should each be noted Laiyn 
goscopj IS valuable 

^fovements of the Head and 
LxtremiUes The movements of the 
head the shoulder girdle and the upper 
extremities shoul 1 each be executed 
s^vr-itely 

Movements of the Trunk The re 
spiratory and abdominal movements the 
method of rising from i supine to a 
seated posture the pelvic girdle and tl c 
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movement ol the low er extremities should 
be observed 

Gait The posture of the trunk dur 
ing walking the method of planting the 
feet the direction of walking when in 
attempt is mide to walk along a straight 
line and tlie kind of rev ersil of direction 
at command tint the patient can make 
are to be note<l (Srr pp 120 and Sol) 
Passive Motion Passive movements 
of parts should be carried out when the 
patient relaxes Ins muscles and hjper 
toma contracture and lijpotonia noted 
Examination of Coordination 
Dynamic Coordination The execu 
tion of movements that require precision 
at first with the ejes open then with the 
ejes closed are to be compared 
Static Coordination Tlie erect sta 
tion on both feet close togctiier then on 
one foot with the ejes open and then 
iNith them closed is to be observed The 
patient is to be asked to raise his lower 
extremities while he lies supine and to 
raise his upper extremities to form a 
right angle with the trunk The exam 
iner should note how long the patient can 
maintain these positions Tlie time is 
decreased m cerebellar lesions 
Examination of Orientation and 
Equilibrium These require paraphe 
aahs A rough test is the acdtnscy one 
of past pointing the patient endeavors 
to touch with one finger when his eyes 
are dosed his nose the corresponding 
finger of the other hand or the extended 
finger of the examiner 

Electrical Examination In exam 
inmg the electrical reaction of the nerves 
and muscles one needs an induction ap 
paratus and a galvan c battery capable 
of jieldmg a current strength of at I^st 
20 milliamperes some means of inter 
niptmg the current preferably bj a 
break contrivance attached to one of 


the electrodes a pair of cords a large 
•md flat electrode (60 sq cm,) which 
IS applied to the sternum or the back 
and a small electrode for application to 
the point to be tested (See Electrical 
Tests p 886) 

Examination of the Genitourinary 
System The functions of the sphmc 
ters of the bladder and of the rectum 
should be investigated and tests made of 
these perhaps by specialists The sexual 
life of the individual should be tactfully 
probed at least as mucli as is necessary 
to explain the symptoms The question 
of psychoanalysis is a mooted one and 
need not be entered into here (See 
Sxinpiottis of \fental Diseases p 885) 

Miscellaneous Examinations Many 
organic diseases are associated with men 
tal symptoms and the practitioner should 
have at least an elementary knowledge 
of psychiatry m order that he may be 
able to detect some of them and to rec 
ognize their importance if not their sig 
nificance 

Laboratory methods such as exanima 
(ion of the cerebrospinal fluid are V'alu 
able aids to neurologic diagnosis 

Of late ventriculography encephalog 
rapliy and electroencephalography have 
become important aids m the localization 
of the brziin and spinal cord lesions 
Queclcnstcdt s sign or the absence of 
an increase m cerebrospinal fluid pres 
sure upon compression of the cervical 
vessels or the abdominal aorta usually 
signifies a spinal block and may be m 
dicative of a tumor of the cord 

Reflexes 

A peripheral stimulation that results 
m a muscular contraction or m glandular 
3Ctmty IS known as a reflex Reflexes 
may be divided into the tendon the 
osteoperiosteal the cutaneous and the 
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mucous The first tno of these are pro 
duced by percussion of a tendon or of a 
hone the last tivo by stimulation of a 
cutaneous region or of a mucous mem 
brane Certain other reflexes are spoken 
of as visceral 



projfction fibers from the brain coST 

with ffaction of df^fneration^at 4 Io« of 

munrle rnpon«« ic »ii .. i . 7 - * 9* 

ity at 1 utTwat 


all ttirruli and flaccid 


A Simple reflex arc consists of a 
peripheral end organ and its afferent 
fiber and cell, an efferent fiber from this 
cell, an intermediary cell with its effer 
ent fiber and the muscle (with the mus 
cle end plate) The spinal cord is the 
seat of this simpler reflex fiber actm^ 
In a sense all nervous activity that m 
volves the transmission of an impulse 
from one neuron to another is reflex 
In other reflexes lower cerebral centers 
are involved The spinal centers are sub 
ject to the inhibitory action from tht 
cerebral and cerebellar centers, espe 
ctally uhen the impulses are conieyd 
hy the pyramidal tract 
After a transverse section of the spinal 
cord, reflex activity is abolished for a 
time (period of shock) , reco> er> fakes 
place, and is followed by a period of 
increased reflex acti\it> below the leiel 
of section 

The destruction of a portion of a 
reflex arc is followed by complete loss 
of the tendon and skm reflexes This 
occurs (o) In peripheral neuntis (b) 
in tabes dorsalis , (c) m anterior polio- 
myelitis and all the acute and chronic 
destructive processes in\olMng the an 
tenor horn cells, (d) in cases involving 
destruction of the postenor horn celh 
(s>nngom>eIia, hematomyeha) 

Irritation of a portion of the refle-’^ 
arc produces increased reflexes This 
occurs in certain forms of neuntis and 
of radiculitis, m strychnine poisoning 
"ind in tetanus , 

Total transverse section of the spinal 
cord at various levels produces abolition 
of reflexes presided over by that section 
of the cord 

Alterations in the p\ ramulal tract pro- 
duce inerrase of the tendon reflexes 
Tins IS seen m 
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(a) Meningoencephalitis, cerebral tu 
mors cerebnl compression, and in cere- 
bral thrombosis, embolism, and hemor- 
rhage, m the htter three usnallj after 
the initial period of shock, although 
spastic phenomena maj occur earl} 

(b) Spinal compression where a con 
dition resembling that of spinal section 
maj be obtained 

(c) Degenerative diseases of the cord 
pnmar) (amjotrophic lateral sclerosis, 
priniarv lateral sclerosis), or secondary 
(mjelitis, meningomjelilis spinal arte 
riosclerosis) 

(d) Disseminated sclerosis 

In affections of the central neuron 
there is an antagonism between the ten 
don and the cutaneous reflexes While 
the tendon reflexes are increased the 
skm reflexes are often diminished or 
abolished 

^?*flueger’s Law 1 The reflex occurs 
upon the same side of the body to which 
the irnt&nt is apphed, and m muscles 
the motor nerves of which rise from the 
same segment of the cord 

2 If the reflex occurs on the oppo 
site side onl) the corresponding muscles 
contract 

3 If the reflexes are unequal on the 
two sides, the stronger reflexes are on the 
side to which the irritant has been applied 

4 When the reflexes extend to the 
other segments, the direction of the ex 
tension is toward the medulla 

5 All the muscles of the body maj 
yield reflexes 

The reflex arc maj be broken in any 
one of the following wajs (o) When 
tile sensor} nerve does not conduct the 
impulse toward the center, (&) when 
the sensor} cell is impaired so that it 
cannot recene the impulse, (c) when 
the motor cell is impaired so that it can 
not receive the impulse, (d) when the 


motor nerve is impaired so that it cannot 
transmit the motor impulse 

In most, if not all reflexes mtermedi- 
ar} neurons are also involved A reflex 
may become exaggerated when the motor 
cells from which fibers suppl}ing the 
parts in question are irritated 

Reflex acts arc tnhibttcd and modified 
b) inhibitory impulses passing down 
from the brain along the inhibitor} nerve 
fibers of the p}ramidal tract, and are 
increased or exaggerated or quickened 
when this inhibitory action is removed 
or reduced by destructive disease that 
involves the p}ramidal tracts 

The spinal centers for the reflexes 
(variousl} stated b} authors) are as 
follows 

Biceps Fifth and sixth cervical seg 
ments 

Radial Fifth and sixth cervical seg« 
ments 

Triceps Sixth and seventh cervical 
segments 

Ulnar Seventh and eighth cervical 
segments 

Knee Second, third and fourth lum 
bar segments 

Achilles Fifth lumbar, first sacra] 
s^ments 

Adductor Second third and fourth 
lumbar segments 

Semitendinosus and semimembrano 
sus Fourth and fifth lumbar, first sac 
ral s^ments 

Cremasteric First and second lumbar 
segments 

Scapular Fifth cervical to first dorsal 
segments 

Cuboid Fourth and fifth lumbar, first 
sacral segments 

Epigastric Seventh eighth and ninth 
dorsal segments 

Mesogastne Ninth and tenth dorsal 
s^ments 
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Hj-pogastnc Twelfth dorsal segment 

Plantar First and second sacral seg 
ments ^ 

Gluteal Fourth and fifth lumbar, 
hast sacral segments 

Anal Fifth sacral segment 

Classification of Reflenes We usu 
alli speak clinically of three groups of 
reflexes (I) Cutaneous or superficial 
reflexes (II) tendon or deep reflexes 
(III) Msceral reflexes Occasionally the 
rasomotor and osteoperiosteal reflexes 
are classified separately as are also the 
ennial reflexes 

Cutaneous (and Mucous) or Super- 
ficial Reflexes Patsisl When the 
mucous membrane of the palate or rihen 
the fauces is touched the palate draws 
up This reflex is hit in bulbsr farcli 
fu poMifhllientic faralyso and tu 
man of the ccrcbcthponlmi mgh \\T,en 
the patient is reguesfed to say AH, the 
palate remains motionless either unilat 
erally or bilaterally 

Scapular MTien the interscapular 
region IS irritated the scapular muscles 
contract This reflex depends upon the 
mtegnl) of the fifth ceriical to first 
tlioracic segments 

Epigastric- Mhen the skin of one 
side of Uie chest below the nipple ,s 
gently stroked the epigastrium upon that 
sale will retract Tins reflex depends 
upon the arcs of the serenth to the ninth 
dorsal segments 

Abdominal When the costal mar 
gins are stroked downward in the mid 
cLiviadar line the alxiommil muscles 
on the same side contract This deiiends 
upon the arcs from the ninth to the 
twe fih dorxil segments Tlier ate trp 
icalh lost m pnainiihl tract alicclions 
and m multiple vlrrosis 

Cremjstcnc- Tlie on Uie 

same side draws upward Tins depends 


upon the first and second lumbar seg 
ments 

Gluteal: When the skin of the but 
tock IS stroked, i contraction of the 
gluteal muscles on the same side follows 
It IS controlled by the fourth and fifth 
lumbar and first sacral segments 
Plantar When the sole of the foot 
IS irntated or tickled the toes bend plan 



Tig 10— TecI me for elicit i g Bab naki s rfflr*- 


tarl\ This reflex depends upon the m 
tcgrit} of tlic lower end of the cord 
(fOMMj medulhns) It ma^ be ab eot 
normally or after liking of <:cditive 
drug-, such as the bromides 

Bnssaud s Peffex (or reflex of the 
tensor of the fiscn liti) This is as o- 
ciUed with the plantar reflex and is 
shown In i conlmcfion of the fibers of 
the fascia lata m the external regions of 
the thigh when tin. sole is strokcil 
Pupillary Skin Reflexes ^Nlien the 
dim or neck is stroked dilation of the 
pupils fonoi\ s 

Babtnski's \\ hen the sole of the 


VMien tne <oic oi 

foot ts stroked upward and inward from 
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the outer margin extension of the great 
toe and a tendenc\ to fanning md 
spreading out of the other toes are noted 
This IS due to disease of the f’yranndal 
tract seen m hemiplegia and spastic 
paraplegia due to anj cause and occa 



sionallj m fracture of the skull uremia 
and general paresis It is a patholc^ic 
reflex except m infants 

Gordon s When deep pressure is 
made through the calf muscle on the 
deep flexor muscles dorsal flexion of the 
great toe occurs Like the Babinski re 
flex and Oppenheim s it denotes palhol 
og> It cannot be considered a skin 
reflex but is mentioned here for con 
venience 

Oppenheim s When the portion of 
the tibia just behind the posterointernal 


border is stroked from abo\e downuard 
dorsal flexion of the toes occurs It 
should liardlj be classed with the skin 
reflexes It is seen m lesions of the 
p>ramidal tract 

These last three reflexes are abnor 
nial the most reliable one is the Ba 
binski Its presence indicates disease of 
the central motor neurons This reflex 
lioweicr IS often noted in normal infants 

Sign of Adduction of the Foot 
(Mane and Meige) Irritation of the 
internal part of the sole produces con 
traction of the tibialis antreus muscle 
and adduction of the foot This is some 
times found in cortical conditions asso 
aated with exaggeration of the tendon 
reflexes 

Anal \\ hen the anus is irritated 
with a pm contraction of the sphincter 
am results 

Umbilical When the side of the 
abdomen is irritated the umbilicus 
moves toward that side This is really 
a unilateral abdominal reflex 

Corneal or Conjunctival When the 
cornea or conjunctiva is irritated closing 
of the eyelids results 

Nasal When the mucous membrane 
of the nose is irritated sneezing will 
result 

Pharyngeal MHien the pharjnx is 
irritated retching or gagging will result 

Paralytic Hypetemic Reflex (der 
mc^raphia) When a hard object is 
diaavn over the skin it will cause conges 
tion followed by ischemia (local ane 
mia) This is really a vasomotor reflex. 

Pilomotor Reflex Erection of the 
hair follicles takes place when the stan 
IS stroked or exposed to cold (chill) 

Defense Reflexes See under Ten 
don Reflexes 

See also under Vasomotor Reflexes 
below The strict ^asomotor reflexes are 
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not concerned with activity of voluntary 
muscles as are most of the clinical skin 
reflexes 

Tendon or Deep Reflexes Knee 
}erk A sudden extension of the knee 
will occur when the hgamentum patel 



F g 12— Knee jerk w th ulnar surface of hand 

lae IS sharplj struck while the leg is 
crossed over its fellow 
The knee jerk reflex is increased m 
(a) Organic disease of the brain (b) 
incomplete trans\erse lesion of the cord 
abm e the lumbar enlargement (c) dis 
seminatcil cerebrospinal sclerosis lateral 
sclerosis sclerosis tint is predominantly 
latcml earlier stages of combined sclero- 
sis (d) also m mama hjstena slrjch 
nine poisoning tetanus meningitis and 
in person, ,s|,o are high strung or 
fatigued 


Diagnosis 

The k-nee jerk is diminished or absent 
in (o) Degeneration of the muscle 
ip) pseudomuscular hypertrophy (e) 
neuritis which cuts off the impulse from 
the cord (d) locomotor ataxia or any 
other lesion of the posterior column of 
the cord (r) poliomyelitis (/) ad 
\anced myelitis (g) lesions of the 
cauda equina or of the lumbar enlarge 
ment (h) muscular dy strophy involving 
the crureus muscle (i) rnedreichs 
ataxia and combined sclerosis (except 
in the early stages when it is increased) 
(;) poisoning from certain drugs » e 



I g 13— Tcchn c for el c I ng the patellar 
with rubber t hammer 

antimony ciik rai or opium (O 1^*^ 
niciotis anemia and (/) occasional!' d 
occurs idiopathically 

Ankle Clonus Oscillation of the k 
takes place when it is siid lenh 
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This reflex is elicited m the following 
manner The patient is seatctl the ex 
aminer supporting with one Innd the 
lemlo Achillis while with the oilier 
hand he strongl} flexes the fool up 
ward exerting pressure upon the front 
part of (lie sole This reflex is often 



Fig 14 — Techn c for elictuti^ l!< 
Achil1«s reflex 


found in lateral sclerosis or spastic para 
plegia m lesions of the pyramidal tract, 
and in reflex hj peractu it) The re 
flex center is m the fifth lumbar and 
first sacral segments It ma) be absent 
e\en when Babinski plantar reflex is 
present 

Tendo Achtllis ReHex (normal re 
action) Sudden plantar flexion of the 
foot occurs when the tendo AchiJIis is 
sliarpl) struck This reaction is increased 
in lesions of the central motor neurons 
which cut off the inhibitor) action of the 
brain also m lesions of the pyramidal 
tract Its center is the fifth lumbar and 
first sacral segments Its absence is an 
important early sign of tabes dorsalis 
It IS absent m pelvic tumors multiple 
neuritis (diabetes gout alcohol metal 


lie poisoning) diabetic pseudotabes and 
tabes dorsalis 

Kermg's Sign This is resistance to 
sudden extension of the knee This re- 
flex IS best obtained m the following 
way 

The patient lies on his back, the leg 
flexed upon the thigh and the thigh 
flexed upon the abdomen The leg is 
then grasped b) the examiner at the 
tendo Achilhs and an attempt made to 
raise It When the leg is brought at 
right angles to the thigh or thereabouts 
resistance w ill be encountered The pres 
ence of this reflex usuall) indicates men 
ingitis Contriction of the hamstring 
muscles mi) also be due to sciatica and 
hip or knee joint diseases 

Dorsal Foot RoHex (Afcndel Bech 
tcrew reflex) Sudden extension of the 
toes when the dorsum of the foot is 



Fig 15 — Trclinic for elicjting 
Kemig s sign 


struck over the fourth and fifth meta 
tarsal bones is usually due to a lesion of 
the pyramidal tract Its reflex arc is in 
the fifth lumbar and first sacral seg 
nients 

Biceps Reflex A contraction of the 
arm is obtained by striking the biceps 
tendon at the elbow TTie patient s fore 
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arm rests upon the examiner’s arm palm 
upward, the elbow joint is supported by 
the examiner’s hand so that the thumb 
rests in tlie cubital fossa With a plex- 
imeter hammer in the free hand, the 
examiner taps his own thumb smartly 
The reflex arc is m the fifth and sixth 
cervical segments 



Tig 16— Technic for eliciting the biceps reflex 

Triceps ReBex This is the exten 
Sion of the arm when the triceps 
tendon IS struck above the olecranon 
The elbow is supported b> the examiner 
so that it rests easilj with the olecranon 
upwnrd, while the triceps tendon is 
struck directl) with the plcximeter Iiam 
mer The reflex irc passes through the 
sixth and seventh cervical center 

Max.IIary Reflex This is the sud 
den closure of the jaw when it is sharph 
struck downward The reflex arc ,s in 
the fifih crania! nucleus It tests the mas- 
ticator) nucleus of the fifth jiair of era- 
nial nerves 

Masseter Reflex: Closure of the iiw 
ocairs when the insertion of the masse 
ter muscle near the z) goniaticus is struck 
It tests the masticatory nucleus of the 
fifth cranial nerves It u exa/gcratcl 
inietan) (Sir Clivostik s Sign p 791) 


Paradoxical Reflex (Westphal) 
This consists of contraction of the tibialis 
instead of the calf muscles when the test 
for ankle clonus is being made, and also 
a contraction of the flexors instead of the 
extensors of the thigh upon an attempt 
to elicit the knee jerk with the patient 
in the dorsal position, when the patient 
sits up the normal reflex is elicited It 
IS found in vanous spinal cord diseases 
m multiple sclerosis, and in paraljsis 
agitans 

Defense Reflexes and Reflexes of 
Spinal Automatism. These result in 
special movements of retraction of the 
lower extremity which succeed excitation 
of the skin of the foot or forced flexion 



/ , - 

t" — Technic for eliciting ihe triceps refle* 

of the Iocs The foot then flexes on the 
leg the leg on the thigh the thigh on 
the pelvis The mechanism is uncx 
plained The) mi) occur in p)ramidil 
tract affections, ilso in cases of flaccid 
pirapltg^n with areflexia whether the 
sensibility IS mtict or not Tlie) ma) 
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be obsenecl at a rehtivel> early stage 
of complete spinal section when ihc 
other reflexes are wanting TliC) may 
also be pro<Iuce<l bj stimulation of the 
skin of the 1 ^ the thigh and the trunk 
although It IS less eas^ to produce them 
thus than bj stimulation of the distal 
part of the limb Babinski proposed their 
use m determining the inferior limits of 
spinal tumors 

Closel) associated ith the tendon re 
flexes are the osteoperiosteal reflexes 
(See p &10) 

Visceral Reflexes Reflexes control 
the acti\ ity of the \ arious \ iscera among 
those reflexes are the bladder (or \esi 
cal) and rectal reflexes These are con 
cerned m the retention and in the eaacu 
ation of the contents of the bladder and 
of the rectum 

RtfcjitioH 0/ »niie or the inobthty to 
retain U when not caused b) neraous 
ness or mechanical obstruction usual!} 
indicates disease of the spinal cord 
Sphincter paral>sis with empty bladder 
and constant dribbling of unne is found 
in lesions of the lumbar enlargement 

Detrusor paralysis with distended 
bladder, and often with dribbling of 
unne is found in lesions above the lum 
bar enlargement 

Urination and defecation are reflex 
acts under the control of the higher cen 
ters The removal of inhibitory influence 
of these centers will cause a loss of 
sphincter control with in>oluntar> urina 
tion and defecation as a consequence 

The rectal and iisceral centers are 
in the loner lumbar and upper sacral 
segments 

Loss oj sphincter control is seen in 
Lesions of the pyramidal tract trans 
aerse and diffuse myelitis tabes dor 
sails dementia paralytica deep coma 


due to any cause, and various forms 
of dementia 

Nerve Mechanism of Bladder, Rectum 
and Penis The vesicospinal center is 
in the conus metlullans To it run fibers 
of the hypogastric plexus From it 
(efferent) run the brandies from the 
lumbar roots which pass through the 
lumbar sympathetic and the vesical 
plexus to the sphincter of the bladder, 
and also the iiervi erigentes from the 
second and third sacral nerves which 
enter into the formation of the hypo 
gastric plexus and supply the bladder 
walls The center from which the nerves 
to the sphincter emerge is under the 
control of the brain which both inhibits 
and reenforces it The center from which 
the nerves to the walls emerge is not 
connected with the higher centers 

In cerebral lesions vvhere inhibition is 
lost the bladder empties spontaneously 
when a certain degree of distention has 
been reached 

In spina! lesions that affect the vesica! 
centers there is true incontinence 1 e 
filling of the bladder and an mvolun 
tarv flow of unne through the relaxed 
sphincter 

In transverse spinal lesions above the 
spinal vesical centers there is loss of the 
sense of fullness of the bladder Here the 
sphincter remains closed and the unne 
IS lost in drops (paradoxical mcontm 
ence) In certain favorable cases of 
paradoxical incontinence a state of re 
flex micturition under the influence of 
reflex stimulation from the lower ex 
tremities and the trunk is established 
independently of the will 

The anorectal mechanism is analo 
gous to the vesical The centers are 
situated in the third and fourth sacral 
segments The analogy js modified to 
some extent b) the fact that under 
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ordinary conditions the feces are solid 
In transverse lesions above the third 
sacral segment the tone of tlie sphincter 
ma} be maintained but m spite of tins 
in consequence of the interruption of 
centripetal paths the need for defeca 
tion IS not felt In certain patients with 
disturbances of the anorectal median 
ism there is retention of feces in others 
especially those with soft or liquid stools 
diarrhea occurs The subject is some 
what more complex than is that of re 
tention and incontinence of urine 
The center for erection of the perns 
is situated in the second and third 
sacral segments The centers for erec 
tion and ejaculation seem to be more 
or less independent 

Alterations of the conus medullans 
and of the cauda equina may cause ab 
sence of erection and of ejaculation 
A state of priapism may occur m 
young individuals with lesions of the 
cord above the lumbar region or there 
may be a state of turgescence of the 
corpora cavernosa without erection 
Vasomotor Reflexes The stroking 
of an area of skin gives ri«e to a pn 
mary pallor (vasoconsiriction) which is 
followed by a redness (paralytic vaso 
dilation) Persistence of the redness is 
Known as dermatograph sm (red) If 
the whiteness continues (say as a line 
due to stroking) the persistence of the 
reflex is known as Sergent s white line 
supposed by Sergent to indicate an in 
sufficiency of suprarenal gland secretion 
It is also found m oti er diseases 
Sweat Secretion Sweat secretion is 
under the control of the nervouT svs 
tern especially of the sympathetic sys 
tern by means of true secretory fibers 
that supply the sweat glands 
Normal Osteoperiosteal Reflexes 
Radial Regex This consists ,n con 


traction of the supimtor longus bicqis 
bnchialis anticus muscles when the sty 
loid process of the radius is percussed 
Ulnar ReHex Contraction of the 
pronator teres with a movement of pro- 
nation of the hand takes place when the 
styloid process of the ulna is percussed 
when the elbow is semiflexed and the 
hand is in slight supination (ulnoprona 
tor reflex of ^^a^e and Barre) 
Periosteal Regexes of the Ad 
ductoTS Contraction of the corres 
ponding adductor muscles of the thigh 
occurs when the interna! condyle of the 
femur is percussed This is often asso- 
ciated with the knee jerk on account of 
the proximity of the spinal centers that 
govern these two reflexes 
Semttendinosus and Semimem 
branosus Periosteal Reflex This is 
elicited by percussion of the external 
tuberosity of the tibia Contraction of 
the semifendinosus muscles and semi 
membranosus muscles follows 
Inversion of the ReHexes In de 
structive lesions of the segments gov 
erning these various reflexes inversion 
of these may be seen j e there may 
be flexion instead of extension or vct 
versa 

Reflexes Involving Some Cranial 
Nerves Corneal Redex Tins tra 
verses the tngemiiiofacial reflex are 
(nucleus of the seventh cranial nene) 

It may be absent in hysteria corneal 
anestliesia very deep general anesthesia 
and m profound coma It consists of 
closure of the lids when the cornea is 
touched 

Pharyngeal Redex This traverses 
the ninth and tenth cran al nerves (nu 
cleus ambigu is) It consists of move 
ments of rleglufition when the phary'’'^ 

IS touched 
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Masseter RcBex This has aJread> 
been mentioned It invohcs the motor 
nucleus of the fifth ncr\e (Sfe p 838) 

Oculocardiac ReBex Compression 
of the ejeballs for more than fi\e or 
ten seconds ma) produce modifications 
of the {rcquenc> of the cardiac rhjthni 
and sometimes of the blood pressure In 
the normal svibject there ma> be a re 
tardation of fi\c or si\ beats a miiiuie 
In pathologic cases the slowing ma> be 
more marked and there is also an appre 
ciable lowering of blood pressure In 
some cases there ina> be an increase 
rather than a decrease in pulse rate It is 
a trigemino\agosympathetic reflex and 
IS supposed to be a test for vagotonia or 
for sjmpathicofonia depending upon 
vshether the \agus or the sjanpathetic 
neiae is the more irritable (decrease or 
increase in pulse rate respectively) 

Carotid Sinus ReHcx Pressure 
upon the carotid sinus will eh it the 
carotid sinus sindrome which is Chirac 
tenred by attacks of syncope vertigo 
weakness and convulsions either general 
or epileptiform The pulse is generally 
slow 

Various Other Reflexes and Signs 
Oigital Refiex or Hoffmann s Sign 
A sudden nipping of the nail of 
the middle or ring fingers produces 
flexion of the tenninal phalanx of the 
thumb and index finger and of the sec 
ond and th rd phalanx of other fingers 
This IS seen m pyramidal tract diseases 
affecting the upper extremities 

Magnus and de Kleifn Tonic Neck 
ReSex This consists of extension of 
both ipsilateral limbs or one or part 
of a limb and increase of tonus on the 
s de to wh ch the chm is turned when 
the head is rotated to the side and 
flexion with loss of tonus on the side to 
which the occiput points (Wechsler') 


This sign is found m decerebrate rigidity 
and in many severe cases of tuberculous 
meningitis of mhnts and young children 
Brudzinski s Signs Conlralatcral 
Redev In meningitis when one lower 
extremity is flexed at the knee there is 
flexion of the other lower extremity at 
the knee 

Neck Sign In meningitis when the 
neck of the patient is bent forward 
flexion movements of the ankle knee 
hip and sometimes of the elbows are 
prodncol This is what is usually meant 
when the Brudzmski sign is referred to 
Symphysis Sign In meningitis pres 
sure on the symphysis by the physician s 
finger causes contraction of the lower 
extremities 

Cheek Sign In meningitis pressure 
on both cheeks just below the malar 
bone causes raising of both arms with 
flexion of the elbow joints 
Babinskis Bar Reffex When a 
galvanic electrode is placed near the ear 
of a patient suffering with disease of 
the middle or internal ears the head 
will be inclined to the diseased side 
when the galvanic current is closed and 
not as m normal subjects always to 
ward the positive pole This is also known 
as vertigo vollaique pathologique or, at 
least represents this condition Usually 
what IS called in America the Babinsk 
sign IS the reflex extension of the toes 
especially of the great toe when the 
sole of the foot is irritated in pyramidal 
tract affections 

Paradoxic Pupillary Reflex Dila 
tation of the pupil may occur on ex 
posure to light as is sometimes seen m 
tabes and m general paralysis 

Chaddock s Reflex Stimulation be 
low the external malleolus produces ex 

'Wrchsler I S Te^ilbooV oi Clin cal Neu 
rology 4th EA W B Saunders Co 1940 
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tension of the great toe It occurs m 
lesions of the pyramidal tract and hence 
IS to be classed with the Babmski Gor- 
don and Oppenheim toe reflexes 

Conditioned Reflex By this is 
meant a reflex that continues to be ex 
cited by kinds or nature of stimuli dif 
ferent from those of the original stimuli 
but which occurred originally m asso 
ciation with the original stimuli thus 
salivary juice may be secreted in a dog 
on the ringing of a bell alone if the 
bell had been rung when the dog actu 
ally took or saw food a certain number 
of times 

Croft's Reflex Stroking with a blunt 
point upward over the dorsal surface of 
the ankle the leg being horizontal and 
the muscles relaxed causes dorsal ex 
tension of the great toe in cases of or 
game disease of the pyramidal tract 

Gordon's Ringer Reflex Pressure 
on the radial side of the pisiform bone 
causes dorsal flexion and spreading of 
the fingers this is seen in hemiplegia 

Ilfass Reflex (See Defense Reflexes 
and Reflexes of Spinal Automatism p 
835) A reflex may be exhibited by the 
entire area controlled by the portion of 
the spinal cord which has been injured 
For example if the spinal cord be 
transected after the reflexes have been 
regained they %mI1 be found to ha\e 
lost their specific character and afferent 
stimuli occasion diffuse and widespread 
motor reactions 

Upper Motor Neuron (Central) 
ReHex Destruction of the pjramKlrl 
tract b> a lesion in the internal capsule 
b) progressive primary destruction of the 
lateral columns or bj section of the spmal 
cord uijl cause the upper motor neuron 

reflex This consists of hj-peractne deep 

tendon reflexes sp.ast.cit> and tnco 
ordination of the muscles «,ih increased 


tonus but with normal electrical reaction 
and abnormal reflexes such as positive 
clonus and Babmski reflexes This is ex 
plainable by the fact that the motor gan 
glion cells of the anterior horn and their 
motor nerves remain unimpaired but are 
cut off from the inhibiting and regulat 
ing influence of the cerebral centers by 
the lesion m the pyramidal tract 
Lower Motor Neuron (Peripheral) 
Reflex Destruction of a lower motor 
neuron causes flaccidity loss of motor 
function (complete paralysis) atrophy 
and electrical reaction of degeneration in 
the affected muscles The skin and ten 
don reflexes are lost due to destruction 
of the motor limb of the reflex At times 
the meningeal type of reflexes ma) b® 
elicited vta Kernigs and Brudzmskis 
signs 

IVestphal's Pupillary Reflex Con 
traction of the pupil may be associated 
with closure or attempted closure of the 
eye 

For other signs see pupillary reflexes 
(p 182) Signs in tetany (p 791) 
signs m exophthalmic goiter see p 
778 

ExaminnUon of Dislurhances of the 
Speech Centers 

Alterations of language consist in in 
ability of expression due either to 
paralysis of the muscles concerned in ar 
ticulate speech which may occur m sub 
cortical or nuclear lesions (djsarthria) 
or in aphasia 

Aphasia This implies the inability to 
express oneself b) articulate speech by 
s®ns or by writing as well as the m 
?b lity to comprehend spoken or written 
language by one who has no defects of 
the peripheral organs and is not im 
familiar with the language spoken or 
written by the examiner Motor aphosin 
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jncltides aphasia proper and agraphia or 
the inibihty to express ideas m writing 
Sensory aphasia consists of word blind 
ness and of word deafness 

According to the classical scheme 
motor aphasia is due to a lesion of 
Brocas area at the foot of the third left 
frontal convolution or of the fibers lead 
mg from it or of fibers connecting it 
with the other speech centers 
Agraphia is due to lesions of the sec 
ond frontal comolution just superior to 
Brocas area or the fibers leading from 
It 

fyord blindness is due to lesions of 
the angular g\rus Word blindness 
should not be confused with cortical 
blindness m which objects as well as 
words are involved or the cortical le 
sions affecting the region around the 
calcarine fissure m which (if they are 
unilateral) hemianopsia is present 
l^ord deafness is due to lesions of 
the first temporal comolution Word 
deafness may be present as a part of 
general bilateral auditory nerve deaf 
ness and of cortical deafness m which 
no sounds it all are heard 
In aphasia the lesion is m the left 
hemisphere m right handed people 
Types oi Aphasia A few of the 
characteristics distinguishing the various 
forms of aphasia are as follows 
Subcortical or pure motor aphasia is 
d stinguished from the motor aphasia of 
Broca (due to lesions of Brocas con 
volution) m that in the latter inner 
speech is gravelj affected Spoken and 
written language are understood in both 
varieties Writing may be more or less 
affected m Broca s form 
In total sensory apt asia there are com 
bined affections of the auditory and the 
\ isual centers for speech 


In pure verbal deafness (subcortical 
lesion) internal language is conserved 
so that the patient speaks reads and 
wntes without paraphasia paralexia or 
paragraphia 

In pure verbal blindness (subcortical 
lesion) internal language is conserved 
Tlie iKiticnt maj speak without para 
phasia and may write spontaneously 
without paragnphia It is sometimes as 
sociated with musical blindness and with 
tight homon^Tnous hemianopsia 

Optic Aphasia (Freund) Here the 
use of an object is recognized by sigiit 
but its name is not recalled unless sound 
taste and touch come to the aid Even 
then the name is not always recalled 
This is rcallj a variety of agnosia which 
has been defined by Whlson as inability 
to recognize objects with conservation 
of pnmarj sense perception 

Transcortical Motor Aphasia Spon 
tineous speech is lost Here words can 
be repented pnnt can be read aloud 
and letters can be written from copy 
or dictation 

Transcortical Sensory Aphasia Here 
the power of comprehending written 
and spoken language is lost There is 
spontaneous speech (sometimes with 
paragraphia) The patient can repeat 
words without comprehending their 
meaning and can write to dictation or 
from copy without understanding what 
he writes Some authors regard this as 
psjchic blindness or psjchic deaf 
ness Other authors apply these terms 
to agnosic disturbances These ignosic 
disturbances are however transcortical 
(Wilson) 

Manes View of Aphasia Mane 
recognized three different sjndromes in 
aphasia 1 Sensory aphasia 2 Anar 
thna corresponding to pure motor 
aphasia (see below) and 3 Aphasn of 
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Broca which consists of components 
both of sensor> aphasia and of anar 
thria in which case the patient can 
neither speak read nor write and can 
comprehend spoken language with dif 
ficiilty Mane s theory regards certain 
of the defects in aphasia as due to intel 
lectual deficiencies Mane traces the 
seat of anarthria to lesions of the left 
lenticuhr nucleus and that of Brocas 
aphasia to combined lesions of the sen 
sor> area of Wernicke (auditorj centers 
—posterior parts of the first and second 
temporal convolution) and of the len 
ticiilar nucleus 

Mmguzzims View of Aphasia 
Mnigozzmi reconciles the chssic view 
and the view of Mane by pointing out 
that the anterolateral region of the pitta 
men receives neurons from Broca s area 
and tint this region is in contact with 
fibers tliat pass to Broca s area from 
Wernickes zone by way of the island 
of Red A lesion of this part would 
produce a combination of sensory aplia 
sia and of anarthria according to Mane 
It IS possible that some of the speech 
difficulty m vascular conditions involv 
mg the left internal capsule and the 
adjacent regions is of tins nature Head 
points out that in aphasia there is reall> 
no anarthria and has classified apliasia 
in accordance with Ins own views which 
arc dealt with below 

Heads View of Aphasia Aphasia 
and kindred disorders of speech are 
manifestations of the mental processes 
thinking or speaking This noinencli 
Hire involves djnaniic and plijsiolwic 
expression rallier tlaan static and auto 
nomie The disorders of language cannot 
be ckassif ril according to Head as sen 
son and motor hut are reall, disorders 
of sjaiilxil c formiikitioii and expres 


Sion’ which mvohe the following de 
fects 

(a) Verbal m which there is a de 
fective power of forming words wl ether 
for external or internal use 

{b) Syntactical where tliere is es 
sentially a lack of the perfect balance 
and rhythm necessary to make the 
sounds uttered by the speaker conipre 
liensible to the Iiearer 

(c) Nominal loss of power to employ 
names with the want of comprehension 
of the nominal value of words and other 
symbols 

(_d) Semantic characterized by the 
want of recognition of the significance 
and intention of words and phrases apart 
from their direct meaning 

The more definitely the injury de 
stroys the lower portions of the precen 
Iral and postcentral convolutions and the 
parts which lie beneath them the more 
hkely Head believes are the defects of 
speech to assume a verbal form A lesion 
m the neighborhood of the upper con 
volutions of the temporal lobe tends to 
produce syntactical disorder Destruc 
lion round about the region of the supn 
niarg-inal gyrus causes defects in 
use of language that are semantic wlide 
a lesion somewhat more posterior pro 
duces nominal defects 

Examination of the Language 
Function Tests 1 Spontaneoii!> 
speech 

2 Repeated words 

3 ComprcheiibK n of speech Ifavc 
the patient execute a certain number of 
commands 

4 Recognition of written speech 
(mentally ) Have the patient execute a 
written order 

5 Recognition of wnltai sjKXxh I' 
reading alou I Have die patient real 
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aloud How well does he read ^ Does he 
comprehend what he reads? 

6 Spontaneous writing 

7 Writing from dictation 

8 Writing from copj 

In 6 7 and 8 does there exist sj liable 
or aerbal paragraphia (mixing of s>lla 
bics or words) or are there superfluous 
words or S)llablcs’ 

In 6 are the phrasing and grammar 
good’ 

In 7 does the patient understand what 
he has written’ 

In 8 can the patient transcribe printed 
matter into writing or does he merel} 
pnnt It or copj written matter seiadel) ’ 
In carr>ing out these tests the pa 
tients education and general intelligence 
should be taken into account 

Dt$tiirhanc€S of MotiUty 
Paralysis In considering paralysis 
due to cortical lesions one must remem 
her that there ts a bilateral cortical sup 
ply to the muscles furnished by the 
superior branches of the facial nerve 
the muscles of mastication of deglutition 
of the larjnx the stemocleidomasioids 
the upper part of the trapezn the greater 
part of the ocular muscles and the mus 
cles of the trunk 

The cells governing the peripheral 
motor neurons exercise a trophic influ 
ence on the muscles suppl ed by these 
neurons The central neuron has a 
weaker influence on the trophic state of 
the muscle than the peripheral neuron 
In lesions of the peripheral motor 
neuron there is reaction of degeneration 
as shown by the electrical tests 
Pathologic Contractions Contrac 
tures A true contracture is a per 
sistent ton c contraction of a muscle It 
ts found m lesions of the central motor 
neuron especially and is intimately as 


soaated with increase of muscular tonus 
(hypertonia) 

III spastic spinal lesions Babinski dis 
tingmshes betw een spastic paraplegia 
with contracture in extension and n spas 
tic paraplegia with contracture m flexion 
III the former voluntary motion may 
not be much afTccted but the plantar 
Babmski reflex is present and the tendon 
reflexes are increased In the latter there 
IS more disturbance of voluntary motion 
the tendon reflexes are not exaggerated 
the defense and automatic spinal reflexes 
are marked and a plantar Babmski re 
flex may be wanting This latter form may 
occur in d ITuse spinal sclerosis and m 
spinal tumors and ocairs w ithout marked 
d^eneration of the pyramidal tract 

True contracture m disease of the 
pcnpheral neuron may occur in synngo 
myelia due to irritation of the cells of 
this neuron Confneture may occur re 
flexly in articular les ons and les ons of 
the per/plteral nen es 

False coiifroc/tire is an involuntary 
and persistent retraction of the muscular 
tissue the latter becoming profoundly 
altered It does not disappear under 
anesthesia as does true contracture 
Such a condition may appear in penph 
eral neuritis and m anterior poliomye 
1 tis 

Synkinesia This is an associated 
movement t e an involuntary move 
ment produced m association with an 
other (voluntary) movement 

Spasmodic Synkinestas These oc 
cur on the hemiplegic side of the body 
vvl en the muscles of the opposite side 
are moved voluntarily with some degree 
of force and as a rule fend to exagger 
ate the natural contracture of the para 
lyred s de They are probably due fo 
overflows along the direct pyramidal 
tract 

64 
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Imitative Synkinesias These occur 
on the sound side when a movement is 
executed or tends to be executed on a 
paralyzed side According to S A K 
Wilson these may occur typically m 
Parkinson s disease 
Synkinesias of Coordination In 
these It IS possible to execute synergically 
a given movement which voluntarily 
and \\hen isolated cannot be executed 
by the patient and it is impossible to 
inhibit this movement when the syner 
gists act An example of such a move 
luent IS the Ubtahs phenomenon of 
Slrnmpell Here the foot cannot \oIun 
tanly be flexed dorsally on the leg m 
hemiplegia and m monoplegia of the 
lo\\er extremit) nevertheless the foot 
draws up m spite of efforts on the part 
of the patient to prevent its extension if 
the patient flexes his thigh on hts pelvis 
and his leg on his thigh According to 
Mane this type of synkinesia is the 
expression of the automatism of lower 
centers 

Adiadokokinesis This is the inabil 
it> to arrest one motor impulse and 
substitute for it one that is diametrically 
opposite 

Athetosis These are slow vermicu 
lar bizarre movements of the eatremi 
ties especially of llieir distal portions 
Their existence has been ascribed to 
lesions of rations of the basal ganglia 
This Mew is opposed by Wilson who 
regards them as due to cortical factors 

Choreic Movements These more 
mcnls arc desenbed by S A K Wilson 
as subjectirely purposeful but objec 
tnely purposeless Cadi fresh more 
ment appears to be directed to an end 
\%hich IS ne\cr atta ned The> arc bnef 
an 1 unsustTincil According to Wilson 
l>o(h chorea anl athetos s arc involun 
tnr> mo\oncnts of the lle^^ motor or 


cortical system rather than of the old or 
extrapyramidal system 
Spasm This is due to an irritatne 
condition It consists of more or less 
prolonged involuntary muscular contrac 
tions When the spasm is prolonged it 
IS known as tome, when it is intermit 
tent consisting of a senes of muscular 
jerks it IS known as dome Spasm is 
associated with convulsions with epi 
lepsy and with tetany and tetanus It 
may persist during sleep 

Tremors These are mvoluntaiy 
more or less rapid oscillatorj move- 
ments They may be classified as (a) 
Static tremors seen m a state of repose 
which dimmish or cease on voluntary 
movement of the part (paraljsis agitans 
parkinsonian form of encephalitis lethar 
gica) (&) dynamic or kinetic tremors 
the intention tremors of disseminated 
sclerosis (<r) tremors seen m repose 
and on attempted movements hereditao 
tremors hysteric tremor 
All pathologic tremors are independ 
ent of the will They can however be 
produced or simulated voluntarily Emo- 
tions tend to exaggerate them Thej 
usually but not always cease dur ng 
sleep Thej vary much m rapidity m 
amplitude and m location Tliej ocair 
in toxic conditions (abuse of alcohol and 
of other drugs) m general paraijs s and 
in old age As is well kmown tremors 
are characteristic of hyperthjroidism and 
Graves disease They occur in neur 
asthenia and m the functional neuroses 
generilly They may follow apople-M 
be associated with degeneration of cer 
tain parts of the cerebellum djsvnergta 
ccrcbellans progressiv'a of Hunt and 
with pseudosclerosis lenticular degen 
eration multiple sclerosis cerebrospinal 
sjphtlis the centers an 1 tracts govern 
mg muscular tonus are here involved 
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Wilson r^rds tremor as due to disease 
of the old or extrap} ramidal motor s}s 
tern 

Myoclonus This js expencnced m 
clonic contractions not epileptiform 
fthich afSect the muscles of the Jimbs 
and of the trunk especnll} The move 
ments are rapid fulminating often pre 
ceded accompanied or succeeded b> 
fibnllat^ contractions The} cease dur 
mg sleep and are usuall} bilateral Tlie> 
occur cluefl} m encephalitis and in para 
m}oclonus multiplex 
Tics These are tonic or clonic more 
or less casil} imitated coordinated gross 
movements associated with poor power 
of the patient to cooperate and some 
times With the repetition of words or 
phrases The tics ma} be sjmptomatic 
or regarded as a disease iiii geiiens 
Nystagmus Tins consists of rapid 
associated conjugate movements of the 
eyeballs and ma> be either static or 
dynamic There are tw o components of 
a nystagmus a slow movement in one 
direction followed by a rapid movement 
m another direction and toward the 
right or toward the left There may also 
be vertical and rotary nystagmus fn 
nj stagmus the associated movements of 
the eye are inv'olved It may occur in 
nrmers m afbinos or congenitaffy in 
cerebellar affections in vestibular affec 
tions m Fnedreich s ataxia and m mul 
tiple sclerosis Nj stagmus usually points 
to cerebellar or lab} rinthine disease 
According to Bing n}Stagn]ojd move 
ments backward and fonvard may occur 
Apraxia This is the inability to exe 
cute purposeful movements 

Types of Aprarta (1) Motor apraxia 
when the patient is unable to execute 
movements or commands 

(2) Idiomotor apraxia when the ja 


ttent IS unable to imitate movements 
performed in his presence 

(3) Parapraxia, when the patient ex 
ecufes movements other than those com 
nianded him 

(4) Intentional perseveration of Liep 
mann when the patient executes one 
movement correctl} as ordered but when 
told to perfonn another kind of move 
ment continues repeating the first 

(a) Clonic perseveration of Liepmann 
when the patient continues to perform 
an action or a motion for some time 
after being told to stop 

Left sided apraxia is sometimes pro 
diiced b} lesions of the corpus callosum 
It has also been noted according to Potts 
in lesions of the left frontal lobe and of 
the left parietal lobe 

Muscle Tonus (muscle tone) Mus 
cfe tone is defined as a state of reflex 
contraction which is concerned with 
mamtammg position and posture This 
IS related by impulses that proceed 
from the anterior horn cells These cells 
are themselves subjected to tone regulat 
mg impulses which travel along the 
descending tracts from the brain The 
motor tracts accessory to the p} ramidal 
tracts are important factors m this tone 
foliating property It is probable that 
the cerebellum also exercises a regulatoiy 
function on tone 

Reflex lone depends mainly on affer 
ent impulses coming from the sense 
organs in the muscles themselv es and fo 
a less extent on impulses from the ves 
tibular apparatus and the eyes ^Vright* 
states that there is no essential differ 
ence betvv een the contraction which mam 
tains tone and that which executes move 
ments Muscle tone is probably due to 
a slow asynchronous discharge from 

^VVrshl S App] ed Phys ology 6tb Ed 
page 63 Oxford Un \ers ty Press 
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anterior horn cells producing a partial 
tetanus which is economical and can be 
maintained Afovement is due to a more 
rapid synchronous discharge which gives 
rise to a more powerful tetanus but of 
relatively short duration 
Reaction of Degeneration When 
a faradic or galvanic current is applied 
to a normal nerve or muscle, a sharp 
contraction will occur while the current 
IS passing A diseased muscle will not 
readily respond to a faradic current but 
will respond to the positive pole of the 
galvanic current A diseased nerve will 
not respond to either pole of an> current 
When the cathode (negative pole) is 
placed over a certain point of a normal 
muscle (motor point) and the other pole 
over the spine a strong contraction oc 
curs when the circuit is closed or broken 
When the anode (positive pole) is placed 
over the point the contraction is much 
less In neither case is there any con 
traction when the current is passing 
The reaction of degenention consists m 
the reversal of these phenomena, at least 
the so<alIed "aerial change ' as ex 
pressing degeneration does Complete 
reactions of degeneration include modal 
changes and loss of reactions to the 
faradic current 

The following formulae express the 
electrical reactions 

Norual Muscle 
AnOC IS less than CaGC 
(Anodil [positive] closing contraction is 
less than cathodal [negative] closing 
contractioa) 

AnOC IS greater than CaOC 
{Anodal opening contraction is greater 
than cathodal opening contraction ) 

Mesetrs IN THE rrasT Stacf or 
Decesfratiox 
VnaCetjoals CaQC 

(Anodal clos ng contraction efjuals cathodal 
closing contraction.) 


AnOC equals CaOC 

(Anodal opening contraction equals 
cathodal opening contraction ) 

Mi/Scles in Advanced Stage op 
Decenesatiov 

AnQC IS greater than CaCIC 

(Anodal closing contraction is greater than 
cathodal closing contraction ) 

AnOC IS less than CaOC 

(Anodal opening contraction is less than 
cathodal opening contraction ) 

Reaction of degeneration is ohsened 
m advanced acute and chronic polio 
mjelitis, acute central myelitis progres 
sue muscular atrophy, and in severe 
peripheral neuritis after compression of 
a nene This reaction indicates that 
the trophic cells m the anterior gray 
horns of the cord have been destroyed 
or that the efferent fibers from these 
cells have degenerated or that there has 
been extensive atrophy of the muscle 

R enmeuhr responses of the muscles 
to electrical stimulation are considered 
signs of degeneration (the so-called 
modal change ’) 

The myatomc reaction is involuntary 
persistence of the contraction after fa 
radic slimuKtion of the muscle It is 
seen in myotonia congenita and myo 
tonic dystrophy 

Tlie m\asthenic reaction (of Jolly) 

IS the rapid exhaustion of the response* 
to faradic stimulation of the muscle and 
nerves It is seen typically m myas 
thenia gravis although it may not occur 
here and has been rejiorted as having 
l»een found sporadically in other condi 
ttons 

Reactions of Sensibility^ The fo! 
lowing forms of sensibility are to 
tested Tactile pressure, thermic, pam 
inusculoarticular, osseous (use of a tun 
ing fork on the bones) and stercog 
nostic 
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Dissociation of various forms of 
sensi6i/jfy are is follows 
Sy nngom\cltc Tactile and deep senst 
bilifj are retained thermic and pun sensi 
bility ire abolished (o\er i portion of 
the body ) 

Tabelic Relaine conservation of the 
thermic and pain sensibility exist to 
^ether with abolition (at least in part) 
of the tactile sense and of the deep sen 
sibilit) 

Cif/oifOHj Deep Abolition or dim 
inution of the pressure osseous and 
musculoarticular sensibility occurs with 
conser%atjon of tactile thermic and pain 
sensibility 

Anesthesia Dolorosa Painfulness of 
a part is seen as of a limb or of i half of 
the body associated with anesthesia of 
that part Seen in thihmic lesions 
ffypercsthesia This symptom is seen 
in a lanety of conditions 
Dysihesia (a) Retardation of sen 
satton (t) fiistott of (he sensations due 
to successne stimuli (in a prolonged 
sensation) (c) addition of sensations 
perception of sensation only after re 
peated excitations (d) errors of loeali 
ation (e) perceptions of the first only 
of a series of excitations (/) disap 
Pearaitce of the sensation during a pro 
lamrci'iatiun polyrsthrsiB 

se\eral sensations felt when the stimulus 
IS single (/{) synalgia painful sensation 
far from the point excited (i) allochma 
perception of the sensation at a symmet 
rical point of the body (_;) » letamorpho 
SIS of sensattons false interpretation of 
^ given stimulus 

Subjective Sensattons Pam is 
found especially in neuralgia neuritis 
and radiculitis and in diseases of the 
central nervous system in which the 
sensory tracts are involved 


Causalgia A spontaneous pain es 
pecially when it is burning in character 
associated with anesthesia orhypesthesia 
in the sensory distribution of a given 
nerve is termed causalgia It seems to 
be liound up witli lesions of the nervi 
nerv orum 

Paresthesia Sensations of formica 
tion tingling and the like are found in 
central and in peripheral lesions 
Pseudomyeha Paresthetica (Bech 
terew) A false sensation of moaement 
in a paralyzed limb sometimes is seen 
Tlie converse of this may occur i e a 
sensation of lack of movement when the 
limb IS really moving (Mingazzini 
quoted by Mattirolo ) 

Dtslnrhnnecs of Equilibrium and 
Orientation 

Tlie principal organs of coordination 
of equilibrium and of orientation are the 
cerebellum and the cerebrum 

Ataxia (loss of coordination) Static 
Ataxia Slow and wide oscillations in 
a limb when an attempt is made to keep 
It at rest m the trunl when the patient 
IS seated m the body when the patient is 
on his feet reveal static ataxn 

Dynamic Ataxia Incoordinat on in 
the execution of a movement suggests 

Tabetic Ataxia This occurs when 
there are lesions of the first order of 
sensory neurons (neuritis or tabes dor 
salts) in lesions of the second order 
of sensory neurons (bulbar and pontine 
ataxia) m les ons of the third order of 
sensory neurons cerebral ataxia 

Cerebel/ar Ataxia This is found in 
lesions of the cerebellum lesions of the 
afferent and efferent fibers of the cere 
bellar system central or peripheral le 
sions of the vestibular apparatus 
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The mixed tabocerebellar type of 
ataxia is found m lesions of the cerebel- 
lum and of the spinocerebellar tracts 
associated uith those of the primary 
sensory neurons (Friedreich’s ataxia) 
Tabetic ataxia is both static and dy- 
namic When the lower limbs are af- 
fected, there is the characteristic goose 
step or tabetic gait During walking, 
when the trunk is affected, there are 
oscillatory movements of the body The 
dynamic ataxia of the upper extremities 
is manifested in all their movements, es- 
pecially m the finer movements Inco- 
ordinate and excessive movements of the 
face may be observed when the patient 
talks, laughs, or weeps Static ataxia 
may be demonstrated b> asking the pa- 
tient to raise his arms or his legs while 
hts trunk remains supine, or the ataxia 
of the trunk raaj be demonstrated by the 
swa) of the body when the patient closes 
his eyes his feet being together, standing 
posture (Romberg's sign) 

Cerebellar ataxia maj be demonstrated 
by lateral and anteropostenor move- 
ments of the body while attempting to 
maintain equilibrium, and by staggering 
or zigzag movements more to one side 
than to the other Difficulty is found in 
the grasping of objects Closure of the 
eyes has little or no effect on the un- 
steady station This is seen m lesions 
of the cerebellum and its pathwajs and 
m lesions of the \estibular apparatus 
The tabetocerebelbr type partakes of 
the characteristics of both the tabetic and 
the cerebellar forms of ataxia 
Asynergia’ Tins is characterized by 
a want of harmony behveen muscle 
groups in the execution of a mo^eme^t, 
thus m walking a low er extremity may 
be advanced while the trunk is unpre 
pared for the movement, this is decom- 
position of movements that ordmanb 


occur simultaneous!) , i c, the indivadual 
movements occur m senal order instead 
of together This is present in affections 
of the cerebellum 

Adiadokokinesis: This occurs in 
cerebellar affections Rapid antagonistic 
movements, for instance, those of prona 
tion and supination of the hands, cannot 
be carried out repeatedly with accurac) 

Dysmetna: This also occurs in cere 
bellar affections The movements are 
rapid and brusque, as if the degree of 
force necessary to execute them were 
misjudged 

Past Pointing • This is the failure of 
the index finger of the patient to touch 
an object when he attempts to touch it 
the finger passing the object with more 
or less latitude The patient is asked to 
touch the tip of his nose with his index 
finger after having his arm at full exten 
Sion or to touch the tips of the index 
finger of both hands after the hands have 
been far apart It is best carried out as 
a test when the patient’s ejes are closed 
Past pointing ma> occur spontaneous!) 
m conditions associated with ataxia es 
peaall) m cerebellar and v estibular nen e 
conditions, or may vary from normal 
past pointing reactions when the Baranj 
tests are carried out in a stud) of these 
conditions 

Vertigo (sensation of loss of equilib* 
num) Vertigo is a sensation in which 
objects and the body of the patient h'Ui 
self seem to be m space while they are 

really at rest This may occur in a gi'cn 

direction (systematic) Sometimes the 
body and the objects seem to be tummg 
in the same direction, according to 
Stewart and Holmes, this is found m 
cerebellar affections proper Sometimes 
the body seems to turn m an opposite 
direction to that of the objects, accord 
ing to Stevvvrt and Holmes this is found 
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m extracerebellir affechons that invohe 
the function of the cerebellum (See 
P 814) 

Cerebellar Vertigo This is typical 
rotary systematic \erttgo which is pres 
ent m the erect and recumbent postures 
It IS accompanied b> \omiting sweating 
and syncope and seems to ^•aiy with the 
intracranial pressure It is found also 
in lesions of the pathways tint unite the 
\estibular nerve with the cerebellum in 
which case the systematic vertigo would 
tend toward the extracerebellar type 

Labyrinthine Vertigo (Meniere) 
This occurs m lesions of the aestibuhr 
apparatus including Dieters s nucleus 
It IS essentially paroxvsmal It is also 
systematic tliat is the rotation of the 
otganism or of surrounding objects is 
always m a given d rection 

Vertigo also occurs m circulatory dis 
eases of the brain and m cerebral tu 
mors (nonsystematic) in lesions of 
the bulb and the pons (perhaps sys 
tematic) m paralysis and contractions 
of the muscles with strabismus and 
diplopia (nonsystematic) m inhalations 
of fumes following painful impressions 
of the nasal and laryTigeal mucous mem 
branes in diseases of the gastrointestinal 
tract and liv er and in \ arious toxic states 

Lateropulsion and Lateral Devia 
tion of the Body This is observed in 


cerebellar lesions (lesion on the same 
side as the lateropulsion and lateral 
deviation) They occur toward the same 
side also in lesions of the infenor cere 
bellar peduncles and toward the oppo 
site side m lesions of the superior cere 
bellar peduncles 

Gaits Abnormal gaits are associated 
with disturbances of equilibrium The 
tabetic gait is characterized by wide 
spread l^s goose step and concave 
knee Lateropulsion has already been 
mentioned In the gait in paralysis agi 
tans the patient tends to run after his 
center of gravity The form of encepha 
litis lethargica that simulates paralysis 
agitans may be associated with a slow 
awk-ward gait in some of these the gait 
is difficult to distinguish from that of 
true paralysis agitans In iiuluple neu 
nits affecting both legs the gait resem 
blcs tliat of a high stepping horse hence 
the term steppage gait 

The gait of hemiplegia may be readily 
recognized as w ell as the so called 
crossed leg progression of injanitle 
pals\ The gait of dysbasia lordolica pro 
gress va (torsion spasm) is peculiar and 
has been called the droi ledary gait 
The gait of Huntingtons cl area is also 
peculiar consisting of a fe v normal 
paces then a long slow pace and then 
one or two hops (See p 120) 
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Diseases of the nervous system are 
of tuo types organic and functional 
Organic nervous diseases occur as the 
result of definite lesions in some part 
of the ner\ous sjsteni winch interfere 
with either perception conduction or 
innervation of muscles glands or other 
structures of the bodj and affect their 
specific functions These lesions are 
identifiable by tracing the primary de 
fects to the physiologic nerve center 
Such lesions may be due to infections 
degenerations mflamniation tumors 
hemorrhage or other destructive pro 
cesses 

Functional nervous diseases occur in 
the absence of anj discoverable organic 
lesion The principal defects are issc 
ciated with disturbance of the orderly 
mental processes and are termed ncu 
roses psjchoses and psjdioneuroses 

Organic Diseases of the 
IVcrvous Sjstcm 

Organic diseases of the nervous sys 
tern are studied bj means of phvsical cx 
animation bj examination of the spinal 
fluid and the blood bj x rays and bj 
special tests 

I colons of the Peripheral ISeries 
Paralysis of the Phrenic Nerves 
Bilateral The auxiliary muscles of 
inspiration come into phy The pa 
ticnt IS dyspneic Both inspiration and 
expiration are difficult 

Unilateral In unilateral paralvsis 
Litton s diaphragmatic plicnomenon is 
wanting on the parahzed side 
Total Radicular Paralysis of the 
Brachial Plexus This causes (a) 
(852) 


Flaccid paralysis of all the muscles of 
the upper extremity and of the shoulder 
girdle 

(h) Complete anesthesia of this ex 
tremity with the exception of tlie inner 
surface of the arm 

(c) Sympathetic oculopupillary pa 
ralysis by reason of the anastomosis of 
the plexus with the communicating 
branch of the first dorsal nerve 
Superior Radicular Paralysis (Stb 
and 6th cervical roots) Erl s palsy is 
manifested by (c) Paralysis of the 
deltoid biceps brachialis anticus and 
long supinator muscles At times also 
the levator anguh scapulae the rhom 
holds infraspinatus supraspmattis and 
serralus magmis nnv become paralyzed 
(l>) Anesthesia of the external and 
radial side of the forearm 

(c) Triceps reflex preserved radial 
periosteal reflex abolished 

Medial Radicular Paralysis (7th 
cervical root) This causes (a) Paral 
ysis of the extensor comiiuims d gi 
toruui long and short extensors of the 
thumb extensor proprius of the index 
finger and extensor proprius of tlie httlc 
finger long abductor of the tliumh the 
two extensors (carpi radiahs the cx 
tensor carpi ulnaris) partial reaction of 
degeneration m the parahzed muscles 
(b) Hypcsthesia in a longitudinal 
zone on the posterior surface of iht* 
forearm 

Inferior Radicular Paralysis (8th 
cervical and 1st dorsal roots) Kluvsp 
le’s palsy results in (a) Farahsis of 
tlie flexors of the fingers flexor carpi 
ulnans small muscles of the thenar and 
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hj-pothenar eminences interossei “ukI 
lumbncals 

(5) Anesthesia of the ulnar side of 
the forearm but not of the part of tlie 
(upper) ann tliat is innervated b> the 
second dorsal root 

(c) Sjmpathetic oculopupillarj pa 
ral)sis 

Lesions of the Brachial Plexus 
Partial Lesions 

1 Syndrome of the Outer Cord 
Paralysis of the muscles inneraated h> 
the musculocutaneous nene and fay the 
external head of the median nerve i c 
biceps coracobracfaialts bracfitalis anti 
cus palmaris longus pronator teres and 
the flexors and the opponent of the 
thumb 

2 Syndrome of the tnner Cord 
Paralysis of the muscles innervated b> 
the ulnar and bj a part of those inner 
vated b} the median (internal bead) 
These latter are the flexors of the 
fingers 

3 Syndrome of the Posterior 
Cord Paral>sis of the muscles inner 
vated by the circumflex nerve and by 
the musculospiral nerv e 

The alterations in sensibility m le 
sions of the brachial plexus are neither 
radicular nor do they follow the ones 
thesias of wounds of the penpheraJ 
nenes 

Lesions or injury to the nerve supply 
ing (he chest muscles such as the rhom 
boids the serratus magnus muscle the 
suprascapular muscle the great pec 
toralis muscle the latissimus dorsi mus 
cle will cause them to be paralyzed 

Lesions of the Circumffex JVerve 
These result m paralysis of the tere« 
m nor and the deltoid muscles and an 
esthesia o\ er the insertion of the deltoid 
muscle 


Lesion of the ilfuscu/ospira/ Nerve 
lynsf Drop The following movements 
are lost (o) Extension of the forearm 
on the arm (paralysis of the triceps 
nutscle) , (b) supination of the forearm 
(supinators) (c) extension of the hand 
at the wrist (radial and posterior ulnar 
muscles) , (d) extension of the first 
phalanges on their metacarpal bones 
(extensors of the fingers) 

Anesthesia occurs along the cutaneous 
course of the nerve 
Lesions of the Median Nerve Le 
sions of this nerve produce the follow 
ing paralysis of movement (a) Flexion 
of the hand on the forearm (b) pro- 
nation of the forearm (c) flexion of 
the thumb index finger and middle 
finger (d) apposition of the thumb 
The characteristic is anesthesia of the 
thumb the two adjoining fingers and 
the half of the next on their palmar 
surface the corresponding part of the 
palm to the wrist and on the back of 
the hand of the two end phalanges of 
the two and a half fingers next to the 
thumb 

Lesions of the Ulnar Nerve The 
follow ing paralysis IS produced (a) Ex 
tension of the last two phalanges of the 
ring and the httle finger (b) adduc 
tK»i of the thumb in part compensated 
by the action of the opponents (c) 
spreading and approximating of the 
fingers (d) adduction and apposition 
of the little finger (c) flexion of the 
first phalanx of the four fingers 

Anesthesia occurs m the ulnar nerve 
distribution 

Lesions of the Musculocutaneous 
Nerve These result in loss of flexion 
of the forearm on the arm anestliesia 
m the arm of cutaneous distribution of 
the nerve 
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Lesions of the Trunks of the Lum- 
bar Plexus Lesions of the hrst and 
second lumbar trunks produce weak- 
ness of the psoas, quadratus lumborum 
transverse abdominal and quadriceps 
femons muscles, with anesthesia over the 
upper anterior part of the thigh and the 
external surface of the buttocks 
Lesions of the third and fourth 
lumbar trunks produce paral>sis of the 
muscles applied b} the anterior crural 
nerve and the obturator nerve, and weak 
ness of the glutei tensor fascia lata semi 
tendinosus, and other muscles supplied 
by the fourth lumbar trunk In the leg 
the anterior tibial muscle is paralyzed 
or weakened The anesthesia coiers the 
lower external surface of the thigh and 
the internal surface of the leg and the 
foot 

Lesions of the external cutaneous 
nerve determine the condition known as 
meralgia paresthetica 
Lesions of the anterior crura/ nerve 
produce paral>sis of flexion of the thigh 
of extension of the leg and of rotation 
of the leg outward There is anesthesia 
in the cutaneous distribution 
Lesions of the obturator nerve pro 
duce paralysis of adduction of the lower 
extremit} of approximation and cross 
mg of the thighs with anesthesia m 
the cutaneous distribution of the ner\e 
Lesions of the Sacral Plexus 
These are sometimes produced by union 
of the fifth lumbar vertebra mth the 
sacrum Various neuralgias and neun 
tides are produced which are associated 
with the bone and joint changes and 
whicli have been called Bertolotti s s>n 
ilrome 

Lesions of the first and second 
sacral trunks produce, generally paral 
jsis of the muscles of the leg except the 
tibnhs amicus, and also, generallj , paril 


ysis of the muscle of the thigh supplied 
by these trunks, and of the foot There 
is anesthesia in the cutaneous distnbu 
tion of these trunks 
Lesions of the third and fourth 
sacral trunks, if bilateral, produce a 
syndrome similar to that produced bj 
lesions of the conus medullaris 

Lesions of the Cauda Equina 
Pain in the perineum, and down the 
back and front of the thighs and legs 
or in the small of the back usually pre 
cedes the physical signs Later there 
develops weakness m the limb which 
progresses to flaccid paralysis There is 
impairment of all forms of sensation in 
the affected roots and of deep reflexes 
both ankle and knee jerks are lost There 
may be radicular distribution of ancs 
thesia in the perineum on the buttocks 
and in the lower extremities, sometimes 
there may be associated motor paralysis 
(depending on the lesion) of the glutei 
and other nearby muscles, with atrophv 
and vesicle, rectal and sexual disturb- 
ances Paralysis of the bladder and rec 
turn occur only when the lesion is in the 
sacral region Often this is absent or it 
may occur as a late symptom Thesymp 
toms are often asymmetrical or unilat 
eral Recovery may occur 

Lesions of the Conus Medullaris 
These always cause bilateral synptovis 
Bladder and rectal disturbances occur 
early and are severe Pain is not a 
prominent symptom, if present it atfect*; 
only the perineum and buttocks Saddle 
anesthesia occurs early and there mav 
be dissociation of sensation that is loss 
of pain and temperature alone Knee 
jerk reflex remains intact but ankle jerk 
IS lost Recovery does not occur Occa 
sionally there may be simultaneous m 
volvement of both the cauda equina and 
the conus medullaris 
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Lesions of the Small Sciatic Nerve 
These produce i flacci(lit> of the buttock 
on the affected side with some difficultj 
jn extension of the thigh, as in ascend 
ing stairs Unilateral paralysis of tlie 
gluteus muscle gues rise to Trendelen 
burgs sjmptom, which consists m an 
inclination of the peU is tow ard the sound 
side when the patient stands on the af 
fected leg There is anesthesia m the 
cutaneous distribution 

Lesions of the Great Sciatic Nerve 
Total paral}sis causes para]}Sis and 
atrophj of the flexor muscles of the leg 
and the thigh, and paral} sis and atrophy 
of all the muscles of the leg and foot 
Drop foot and steppage gait are present, 
on the affected side There is anesthesia 
m the cutaneous distribution 
Lesions of the Internal Popliteal 
Nerve These produce paralysis of 
flexion and of adduction of the toes of 
adduction and abduction of the toes of 
rotation inward and adduction of the 
foot of plantar flexion and of towering 
of the ball of the foot There is anes 
thesia m the cutaneous distribution 
Lesions of the External Popliteal 
Nerve These produce paralysis of dor 
sal flexion and adduction of the foot 
of rotation of the ball of the foot outivard 
and of raising of tlie external border of 
the foot of extension of the toes There 
is anesthesia m the cutaneous distnbti 
tion 

Neuritis Alcoholic neiinUs maj af 
feet all extremities but has a predilec 
tion for the external popliteal nerve In 
h.orsakoQ s psychosis usually alcoholic 
there are in addition to neuntides am 
nesia for recent e\ ents and memory gaps 
With a tendency to confabulation intellec 
tual weakness delirium halluanalions 
and illusions Lead palsy is largely con 
fined to the upper extremities is often of 


the lower arm type (wrist drop) with 
relative immunity of the nerve to the 
supinator longus muscle There may be 
the concomitant signs'll lead poisoning 
Arsenical neuritis is usually confined to 
the distal parts of the extremities and 
IS apt to be associated with skin lesions 
Diabetic polyneuritis prefers the domain 
of the anterior crural obturator and 
the peroneal nerves Diphtheritic paral 
ysts largely affects the palate the phar 
ynx perhaps in certain cases the heart 
and sonictimes the eye muscles through 
iheir nerv es Benhert and leprosy should 
be kept m mind as causes of polyneu 
ntis 

Neuralgia The cause of the so- 
called ' neuralgia apart from an accoin 
panying neuritis is pressure on nerve 
trunks or changes m the root ganglia 
change in the nutrition of the nerve 
such as may be brought about by its 
nerve supply or clianges due to toxins 
Thus sciatic neuritis or neuralgia may 
be associated with sacral radiculitis 
TJtere are many cases of pain in the hip 
or posterior aspect of the thigh that 
resemble sciatica In true sciatica Lase 
gues sign is positive Lasegues sign 
IS the inability to raise the extended 
lower extremity on the pelvis without 
producing pam m the popliteal space 
There is also absence or lessening of the 
Achilles reflex 

Pain VI the abdomntal zvall unasso 
ciated with deep seated tenderness but 
aggravated by superficial palpation or 
by pinching may be due to intercostal 
neuralgia 

Lesions of the Cranial Nerves 

Lesions of the First Cranial Nerve 
These lesions include anosmia (loss of 
sense of smell), hyposmia (impaired 
sense of smell) and hypcrosima (acute 
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or exaggerated sense of smell) Paros 
vna IS a perverted or false sense of 
smell 

These disturbances may occur m le 
sions of the olfactor> centers of the hip 
pocampal region of the horn of Ammon 
and of the olfactory bulb and tract also 
m sjphihtic alterations in basilar men 
ingitis, tumors of the orbital lobe and 
in h> droceplialus with compression of 
the olfactor) tract Anosmia maj oc 
cur in tabes dorsalis (Khppel and jul 
ban) Alterations of the sense of smell 
nny occur also in peripheral lesions of 
the olfactorj paths and in ozena, also 
after the inhalation of irritant gases and 
in hjstena and toxic psychosis In test 
mg the sense of smell nonirntatmg sub 
stances such as some of the essential 
oils (cIo\es cinnamon) should be used 

Lesions of the Second Cranial 
Nerve The pupil reacts physiologicall) 
to light to com ergence, to accommoda 
tion, and to pain It reacts to emotions 
The idea of a distant or datk object 
provokes a dilatation (Ilaabs reflex) 
The Argyll Robertson pupil is one m 
which the pupil does not react to light 
hut docs to accommodation (seen m 
talies and perhaps m other varieties of 
sjphihs of the nervous sjstcm) The 
taljctic pupil IS also a contracted pupil 

The consensual reaction of the pupils 
to light -should nlvvavs be tcsterl i e 
ihc pupil of a scrccncil hut observed 
eje sliould «lihtc and contract together 
with the pupil of the other eje 

In ca-.cs where the inipil docs not 
react to light (lalies, oculomotor ncu 
ritis), contraction niav !>e brought aliotit 
hv ordering the [«ticm to close Ins eve 
while the phjsicnn exerts force with his 
fingers to keq. tlic ev c Oficn (U estplial 
(jala^sj i j henoinenon) 


The examination of all cases of nen 
ous disease should include an exaniina 
tion of the eje grounds and the fields 
of vision 

Destruction of the optic nerve anj 
where from the retina to the chiasm 
produces loss o' vision in the corre- 
sponding eje The reflex of the pupil 
to light is abolished, although the pupil 
reacts when the sound eje is illumin 
ated Partial destruction causes scoto- 
mata and gaps m the visual field 
The matter of optic neuritis and 
choked discs IS discussed on p 870 
Lesions of the chiasm at the middle 
and lesions of the pituitarj gland le- 
cause of pressure will produce bitero 
poral hemianopsia 

A lesion of the chiasm at the side 
produces nasal hemianopsia Bilateral 
lesions (at the sides) produce bina«a! 
hemianopsia 

A lesion of the optic tract anterior 
to the primarj optic centers produces 
bomonjmoiis hemianopsia of the field 
of vision opposite to the side of the le 
ston Illumination of the blind halves 
of the retina does not produce the reac 
tion to light (heniiopic pupillarv phe 
nomenon) This is also true when the 
primarj optic center is involved 

Lesions of tiic optic radiations protlitce 
lionionjanous hemianopsia with reaction 
to light when the blind halves arc il « 
niinate<l 

lesions of tilt siijicnor Iip of the cal 
canne fissures pnxluce qaadrant anopia 
or anopsia in the itiftrior fields of vision 
opposite to the skIc of the lesion 
I csKms of tht inferior hp of the cal 
canne fissure prcxhicc rjitadrant anop>ia 
in the superior fields of vision opjios't^ 
to the Si le of till le«ion 
Lesions of the Third Fourth and 
Sixth Nerves Total poralj-sis of the 
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third pnir produces ptosis delation of 
the bulbs externally, of paralysis of the 
intern'll recti of tlie superior recti of 
inferior oblique and of the inferior recti 
paral) tic my driasis loss of the reactions 
to light and to accommodation and 
crossed diplopia 

Supranuclear lesions of the third ner\e 
are associated with those of the sixth 
pair, and there is conjugate deviation 
of the eyes with paralysis of one ex 
ternal rectus and one internal rectus 
muscle 

Nuclear lesions usually cause complete 
external and incomplete internal para! 
ysis, ordinarily the pupillary reactions 
are preserved 

Peripheral lesions are due to trauma 
meningitis tumors infections or toxic 
causes 

In paralysis of the fourth nerve the 
deMition IS upward and inward the false 
image occurs downward and outward 

In paralysis of the sixth nerve the 
de\ lation is inward the false image out 
ward Peripheral m\ olvement of the 
sixth nerve when associated with otitis 
media and with temporoparietal pam 
is known as the syndrome 0/ Grademgo 

Associated Actions of the Eye 
Muscles Lateral Movet tents Con 
jugate deviation of the eyes and the 
nead The lateral movements of the eyes 
are governed by a center at the foot of 
the second frontal convolution Tins 
sends pathways to the internal rectus 
muscle of the same side and to the 
external rectus muscle of the opposite 
side There are paths joining the ocular 
nuclei The principal connecting" path 
way IS the posterior longitudinal bundle 
which sends branches also to other 
cranial ner\e nuclei The fibers from the 
cerebrum pass down through the knee 
of the internal capsule 


In paralytic cortical lesions the eyes 
and the head are turned towards the 
side of the lesions In spastic or con 
\'ulsue deviation due to cortical lesions 
the eye and the head are turned away 
front the side of the lesion \\ hen the 
lesions ire in the pons rather than m the 
cortex the deviation m paralytic lesions 
IS away from the side of the lesion and 
m irritative lesions tomrd (he side of 
the lesion 

fn paralysis of the associated move 
tnenls of elnalion the eyes cannot be 
elevated This may occur especially in 
tumors of tlie superior quadngemma 
which also may occasion paralysis of de 
pression of (he ey es 

Paralysis of convergence is often seen 
in Graves disease (Moebtus sign) 
Associated paralysis of the internal 
muscle of one side and the external 
muscle of the opposite side without 
deviation is due to a lesion of the pos 
tenor longitudinal bundle on the side 
of the paralysis 

The subject of nystagmus has already 
been dealt with (See p 847) 

Lesions of the Fifth Cranial 
Nerve Destmctive lesions of the motor 
part produce paralysis of the muscles 
of mastication 

Lesions of the sensory part vary as 
to their symptomoTogy according to the 
site of the trouble Lesions of the gas 
serian ganglion gue rise to anesthesia 
like bands similar to those found m spinal 
lesions This may occur m high syrin 
gomyelia and m syringobulbia The le 
sions may be the dissociated type De 
generation of the descending root may 
occur in tabes symptoms are produced 
sumlar to thobC just mentioned 

Neuralgia and hyperesthesia may af 
feet each of the branches of the fifth 
nerve or have their seat in the gas 
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senan ganglion Tumors of the pons 
mflammatorj and traumatic basilar le 
sions rna> produce this result 
Among the trophic symptoms pro 
duced b} diseases of the fifth nerve are 
neuroparalytic keratitis, herpes zoster, 
facial hemiatrophy, and vasomotor symp 
toms 5‘rcrt:/<Jr\ symptoms include dry 
ness of the nasal mucous membrane 
diminution of saliva and alterations of 
taste and drvness of the conjunctiva 
(both peripheral phenomena) Lesions 
of the gissenan ganglion are said to give 
rise to Homers syndrome though this 
IS disputed by Stevvart, Oppenheim and 
Vilhgcr, Homer s syndrome is unilateral 
nnosis ptoais cnophthalmus and am 
drosis of the face caused bv paraivsis 
of the cervical syanpatUetic Ikjc-vusc of 
Icvtons of sympathetic fibers that pass 
tUrou;,h the gangUon to the ins 
Lesions of the Seventh Nerve 
Total palsy ts charactcnzwJby timlatcral 
facnl paral) sis which is recognizc<I on the 
paralj zeil side by drooping of tbc comer 
of the mouth fiattcning of the nasohbnl 
fold and the frontal foils widening of 
the jwljKbril fissure imbihtv of showing 
the teeth of whistling of uifiiting the 
check oi wrinkling the forehead and of 
closing the cy e complctilj ( I’cH s pals> ) 

SuprtinueUar palsy (contralateral) is 
fhanctcrircsl hv the rekative noniinolve 
ninit of the nuisclcs sii| jil e<l hv the 
«I{>cr faeial dutrilrti ions Occasionallv 
tlicse muscles uu\ niwc ouK emotion 
alh Tlie ctmcal rcfirT m jrecrvnl 

In nnetrar an 1 j>eri| 1 rral Icsiiws tlie 
car on tie |orah*ct! »i Je nuv a,l*ear 
l gl cr tlian o*i thr so^m 1 »t Ic wl m ll c 
eve* I w k tT{ ward 

W"! m tlr ime is jnraUrol (<i) 
I-c’ w t* e »'ik>nuv'o»! fora i m tlere 
iiti re « r Icsi Tts- or jiAraljsu 


(6) Between the origin of the cliorda 
tympani and the branch to the stapedius 
there is complete motor paraly sis, ageu 
sia in the anterior two-thirds of the 
tongue on the paraly zed side and dimina 
tion of submaxillary secretion of saliva 

(c) Lesions between the nerve to tie 
stapedius and the geniculate ganglion 
result in complete motor paraivsis ageu 
sia diminution of the salivary secretion 
and hyperacusis 

(d) Lesions lietwecn the geniculate 
ganglion and the internal auditory mea 
tus cause complete motor jarahsis no 
disturbance of taste diminution of saliva 
and of tlie secretion of tears 

(c) In lesions at the base of the brain 
there is frequently added an eighth ncr'^ 
lepton 

Coniractiircv of one half of the be® 
(requemK follow seventh nene lesions. 

r ana! spasm imy aeeompanv irnti 
tivc central and peripheral lesions of the 
seventh nerve and lesions of the 
nerve It nwy be of all degrees leriph 
eral lesions are usually accompanied b' 

V smniUaneous spasm of all the nni«clc' 
involved 

Bilateral jKriphcrat s»cventli nene k 
sions occur m i>asihr niciungilis c^p® 
ctvUj svpluhtic in anevirv'mof ll e 
hraJ arterv and in lilatcnl ni'Hk rar 
ihscase 

In testing the sen c of last® '•’ 
Vinegar, sugar and quinmc are 
Tlie p.viienl j n trinles his i< nguc a m ^ 
mum quaniitv of the std tai'ce to ^ 
ifeiitifieil IS pUffil oil tie tongvic acj 
ll e jtitinit [v ints toward rnt of severa 
sljs tliat lirar lie fenns sail' 
swre* and hitter accrnling as fe c* 
f<Tiencr« ihe re jintive ti»te srnssf* 

Lesions of the Fighth Nen'® 
Ties*. <.,{ ,1 tl-c 

Vest leiSr 1 fjrcJi-s 
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Lesions of the Cochlear Nerve 
These are usuall} accompanied by deaf 
ness or hypacusis Tumors of the brain 
stem of the cerebellum especially of the 
cerebellopontine angle may cause these 
lesions Tumors of the cerebellopontine 
angle also cause lesions of the fifth 
sixth se\enth and aestibular nerves and 
sometimes of other cnmal nerves Coch 
lear nerve deafness is seen m cerebral 
syphilis Irritative phenomena on the 
cochlear nerve include tinnitus various 
ear noises and hjperacus s 
Lesions of the Vestibular Nerve 
These are elicited by the Barany tests 
which are performed by rotating the pa 
tient about a vertical axis with Ins head 
in various positions (Barany chair method 
—the different semicircular canals are 
tested when various positions are as 
sumed by the patient) By nystagmus 
produced by syringing the ears with hot 
and with cold water by vertigo and 
nystagmus (or the lack of these) pro- 
duced by the passage of a galvanic cur 
rent of from two to four milhamperes 
with the electrodes on the mastoid pro- 
cesses during the passage (normally the 
head turns toward the positive pole) 
and by past pointing tests before and 
after these procedures 

The vestibular syndrome as ascer 
Vraxiei by Vne be’ip vA ‘^nese tests con 
sists of syndromes of deficiency and syn 
dromes of irr tation The syndromes of 
deficiency are characterized by want of 
some of the normal reactions The syn 
dromes of irritation are found m the 
attacks of paroxysmal vertigo charac 
tenstic of Meniere s disease 
Lesions of the Ninth Nerve This 
nerve is rarely paralyzed alone its 
cl aracterist c is the palsy of the supe 
nor constrictor muscles of the pharynx 
which interferes with the svalloving of 


solid food Sometimes taste is affected 
m the posterior third of the tongue 

Lesions of the Tenth Nerve 
Supranuclear lesions if unilateral usu 
ally give rise to little or no trouble 
because of the bilateral cortical inner 
vation of the parts supplied In nuclear 
lesions the soft palate and the vocal 
cord on the side of the lesion are pa 
ralyzed Peripheral lesions resemble nu 
clear lesions but may not be so gen 
erahxed 

Lesions of the Eleventh Nerve 
Here the sternomastoid and the upper 
part of the trapezius muscles are pa 
ralyzeii Supranuclear lesions if unilat 
eral do not give rise to nuclear trouble 
on account of bilateral innervation Nu 
clear lesions are associated with the 
condition of the palate and the larynx 
paralysis described under lesions of the 
tenth nerve Peripheral les ons are not 
apt to be so generalized as nuclear le 
sions and may be seen in Potts dis 
ease and m aneurysms of the vertebral 
artery 

Spasm of the sternocleidomastoid and 
trapezius muscles is part of the symp 
tomatoli^ of the condition known as 
spasmodic wryneck In this condition 
the centers affected are probably cortical 

Lesions of the Twelfth Nerve 
Supranudiear lesions are iobowed by 
contralateral paralysis and without 
atrophy of the tongue and without re 
actions of degeneration In nuclear and 
infranuclear lesions the tongue shows 
wasting appears wrinkled and fibrillary 
tremors are present The sense of taste 
IS not interfered with In pseudobulbar 
palsy the whole tongue is paralyzed as 
well as the muscles of the lips and 
pharynx and possibly those of phona 
tion involving also other cortical or 
supranuclear centers or tracts Unilat 
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Differential Table of Sicks Obtained by the BArAny Tests 



Cerebellum 

CerebenopoBtioe 

An^ 

Auditor} Nerse 

Pons 

Labj rlnlh 

N>stagmu9 

before 

stimula 

1 1 on of 
\estibular 
nerxe 

Spontaneous n}s 
tagmus ma} or 
may not be 
present It 
usual!} IS pres 1 
' eni 

May or may not 
be present 
Usually spon 
taneous if 
present 

Ma} or ma} not be 
present Often only 
present when eye 
balls are moxed 

In acute cases of m 
flmimation spoQ 
taneous nystagmus 
w hich graduall} 
diminishes in se«f 
ity IS present I" 
chronic cases it i‘ 
usually absent 

Njstagfnus 
after 
douching 
or turn 
ing 

Increased 

Not increased 

May be absent or 
weak 

Not increased 

Past point 
mg 

Absent or points 
to wrong side 

Absent i 

Is present if the hori 
zontal canal isstim 
ulated by turning 
with head at JO* 
forward or by cold 
douching wath head 
90* backward or 
douching with head 
30* forward 

Is absent or to wrong 
side or the pat ent 
does not point as laf 
past the point as M 
should 

Hearing 

Good 

Diminished or 
absent 

Good 


Vertigo 

Not marked 
Subjective ro 
talion of self 
from side of 
lesion 

Parox}smal at 
tacks subjec 
ti\e rotation of 
self to the side 
of tumor Tm 
nitus aurium 

Usually absent may 
be slight 

Piroxjsmal attack# 
Tinnitus aunum 

S> mptom* 
of as} n 
ergy 

Present and well 
marked 

Usuill} present 
but not so well 
marked as in 
tntraccrebcllar 
tumors 

May be slight or 
absent 

Al sent 


cnl luiclcir lesions ire scin m biillxir 
lictnorrlngc ami soflcriinp ami m Imlbar 
[».iU\ Here there arc rcnctions of de- 
Ccncrntion Peripheral lesions nrc seen 
in siilocciintnl Pott s disease meningitis 
tumors frictiires Ikiih earns and in 
juries to the base <i{ the skull 

Titc nitiih tenth ami elesaith cranial 
limes are oFitn afTccltal t<>j,ethcr Tins 
nvi\ Kctir iimUterallv m the so^allcd 
s\n Ironie < f the iKisterior Inceratcsl fora 
urn or the i\n{rpyttf of fVrne/ The 


tenth, ele\enth and twelfth ncrics nu) 
be paral}Ectl lopethcr, in the so-caH^^ 
s^ndrovie of Jackson (HuRhhnps Jac*' 
son), or the tenth and twelfth neric- 
as in the so-callial ssndrnmf of 
(a Rlossobringra! j»anl>MS iiniliteral 
sonietinics flue to a lesion of the trunks 
of the tenth and the twelilh neiaes 
sxhere thes crot.s m the plLarxnjjonuxil 
larv trianj^Ie) Tapia's and Jackson ' 
sjndromes iiLas l»c cause*l l*> central 
lesions as well a* b) peripheral lesions 
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Lesions of the Spinal Cord 
The 53 mptOHis comfiionlj encountered 
m disuises of the spiml cord depend 
upon the mture of the lesion, if, syphi- 
lis, tumor, irritation, compression, hem- 
orrhage, degeneration, etc, and upon 
its position and extent, i c , whether the 
entire cord, part of it or %anous s^inents 
are nnohed In general, the manifesta- 
tions are usnall> below tlie lei el of the 
lesion , the) are bilateral though at times 
as3mjnetncal, and show segmental dis 
tribution of either sensor) or motor de- 
fects There ina) be sensorj and motor 
disturbances such as parnplegia, disturb 
ance of gait, disturbance of reflexes and 
of sphinctenc control 

Syphilis of the Spinal Cord S>ph- 
ihs has the unique distinction of being 
able to cause disease of an> part of the 
nervous system Therefore, the S)mp 
toms produced by neuroS3philis arc 
nnn) and vaned and ma> simulate any 
organic or functional disease of the nerv 
ous s> stem The lesions most commonly 
encountered are cerebral S3'phihs, cere- 
bral gumma, cerebrospinal s>'phdis, spi 
nal 83philis, syphilitic meningitis, and 
peripheral nerve affections Tliese may 
cause sensory or motor disturbances or 
both Syphilis may also cause mental 
s3mptoms such as are found in general 
paresis and may cause psychosis and 
halluanations The various lesions may 
be caused by either acquired or con- 
genital syphilis 

Tumors of the Spinal Cord: The 
tumors may be of three types Intra- 
dural (\Mthm the membranes), intra- 
medullary (within tiie spinal cord), and 
extramedullary (outside the spinal cord) 
There are also extradural tumors which 
involve the vertebrae These tumors are 
usually metastatic The intramedullary 
tumors are more often glioma 


Symptom? presented may be due to 
imlation or to compression 
The Irritative Symptoms. The irri- 
tative svniptoms may be sensory or 
motor Pressure on the posterior roots 
causes eitlicr unilateral or bilateral pain 
at the level of the distribution of the 
nerves involved There may also be 
hyperesthesia giving rise to the sensa 
tion of burning or to searing pain If 
the irritation occurs m the cervical re 
gion, it will also affect the sympathetic 
fibers Pressure on the anterior roots 
and the anterolateral columns will cause 
spontaneous muscle spasm of the arms 
or legs The spasm may be involuntary, 
occurnng suddenly In the lower e\ 
tremities, the thighs may be flexed upon 
the abdomen and the legs on the thighs 
If flexion of the foot occurs, the ankles 
and the big toe become flexed This may 
or may not be accompanied by pain Oc 
casionally this reflex may be brought out 
by irritating the skin 

Compression Symptoms Compres 
sion of the spinal cord may be caused by 
tumors, arachnoiditis, myelitis (aaite or 
chronic), fractures and dislocations of 
the spinal vertebrae, tuberculosis, aneu 
rysm, Hodgkin's disease, and parasites 
within the spinal canal The symptoms 
depend upon the site of the compres 
sion, its extent, the accompanying spinal 
root involvement and the amount of in 
terference with its vascular supply 
Complete Transverse Lesion Tins 
will cause total flaccid paralysis of the 
muscles below the level of the lesion 
(spastic paralysis indicates that the le- 
sion IS incomplete), rapid wasting of 
the paraly zed muscles with loss of normal 
electrical reactions, and loss of sensibil 
ity from below upwar<I to the level of the 
lesion including loss of bladder and rec 
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but generally sho^^ extensi\e degenera 
tion of the posterior columns, chiefly m 
the middorsal region, the degeneratne 
process often extends to the direct cere- 
bellar and the direct and indirect p>ra- 
midal tracts of the cord, and may also 
imohe the peripheral nerves 
Symptoms There is at the beginning 
a sensation of "pms and needles,” with 
numbness symmetrically involving the 
fingers of both hands and the toes of 
both feet, later this sensation also in- 
volves the forearms and legs Ataxia, 
unsteady gait particularly at night, and 
astereognosis vv ith manual clumsiness 
develop as the disease progresses At 
first there is increased knee jerk and 
ankle clonus u ith muscle spasticity 
Late m the disease there is present bi- 
lateral Babinski reflex and Romberg sign 
Sensory phenomena are also late mani- 
festations They are loss of tactile, pam 
and thermic senses As the disease pro- 
gresses there may' develop prostration 
and mental symptoms Accompaniments 
of this disease are anemia and achlor 
hydna The etiology is not certain , the 
disease may follow chronic infections, 
cancer, malaria etc , and is often found 
in pernicious anemia and leukemia 

Diseases Affecting the Anterior 
Horns (motor tracts) Acute Anterior 
Poliomyelitis (infantile paralysis) 
This disease is acute in onset, usually 
affects children and is caused by a fil 
trable virus which gams entrance by 
way of the respiratory tract The lesion 
IS an acute inflammation affecting the 
anterior horn cells of the cord and may 
spread to the motor nuclei of the cranial 
nerves and to some extent to the me 
ninges 

Symptoms The onset is acute with 
some fever and is soon followed by motor 
weakness, spasticity and flaccid paralysis 


of muscles enervated by' the affected seg 
ment or part of the segment of the 
antenor horn The paralysis may occur 
m a muscle, part of a muscle, an upper 
or lower extremity or it may occur m 
any two extremities, in the muscles of 
the back, the abdomen or m the dia 
phragm The disease may also affect 
tlie meninges, the bulb or the cerebellum 
During the acute stage the spinal fluid 
IS found to be under moderate pressure, 
it IS clear and may contain from ten to 
several hundred cells At the beginning 
poly'morphonuclear leukocytes predom 
mate but w ithin a few day s tlie predom 
mating cells are lymphocytes After the 
acute stage has pass^, the affected hmb 
shows atrophy, and flaccid paralysis 
Future growth of the affected hmb is 
inhibited and the circulation is poor 
Progressive Spinal Muscular A tro- 
phy (chronic antenor poliomyelitis) 
This IS a chrome progressive degenera 
live disease affecting the anterior born 
cells of the spinal cord 
Symptoms The onset is gradual and 
may first affect the small muscles of the 
hand, -causing atrophy and clawlike de 
formily It then spreads to the forearm, 
arm and shoulder The affected limb is 
atrophic, hands are limp and the scapula 
IS very prominent The impairment may 
spread to other muscles of the body, 
causing atrophy, flaccid paralysis and 
fibnllaiy tvvitchings Tendon reflexes are 
absent or diminished The pyramidal 
tract IS not affected , sensation remains 
intact and pam is absent This disease 
manifests itself during early adulthood 
and is more prevalent in the male 
Amyotrophic Lateral Sclerosis: In 
this disease both the upper and motor 
neurons are affected The lesions attack 
the anterior horns, the motor nuclei of 
the bulb and later the pyramidal tracts. 



864 


Mcthcal Diagnosis 


so that the manifestations are those of 
flaccid lower neuron paralysis associated 
with spastic pyramidal tract disease 
(Wechsler) 

Synptovis Syn ptomatically, amyo 
trophic lateral sclerosis is divided into 
three groups (1) The slowly progres 
sive form affecting the small muscles of 
the hands and later the arms rarely the 
legs (2) the more rapidly prt^ressive 
form which begins in the shoulders and 
neck (3) the bulbar form which affects 
the lips tongue palate and pharynx 
Types 2 and 3 progress rapidly toward 
a fatal issue and type 1 may easily merge 
into the other tjpes S>inptoms m all 
three forms are flaccid paral>sis m the 
affected muscles associated with atrophy 
fibrillary twitching of the affected mus 
cles and hyperactive tendon reflexes of 
the affected parts indicating pyramidal 
tract participation The abdominal re 
flex IS retained and the Babinski reflex 
IS absent The lower extremities are 
weak and show hypertonicity or spas 
ticity There is no pam or other sensory 
disturbance Reaction of d^eneration 
becomes manifested as the disease pro 
gresses Speech becomes nasal and later 
there may be paral> sis of the vocal cords 
Swallowing is difllcult so that there is 
drooJ.'.vg sahya JSJ/VAtaJ 
usually absent though there may be 
spontaneous or forced laughing or crying 
Miscellaneous Diseases of the 
Cord Syringomye/ia This ts a slowly 
progressive disease probvblj due to a con 
genitvl neural defect It is characterized 
by the formation of cavities m or around 
the centril canal and is often assoaated 
iMlh a gliosis The affection usually de 
velops in the cerv ical region of the spinal 
cord and may affect other regions 
or the entire cord and it niaj reach the 


medulla The tracts affected are the an 
tenor horns of the spinal cord (motor) 
and the lateral columns (sympathetic 
and trophic) , it may also affect the pos 
tenor columns (sensory) the pjramidal 
tracts or some of the cranial nerve nuclei 
Sympioiiis Since the pathology is 
that of a combination of segmental 
nuclear, or anterior horn disease gener 
ally associated with segmental disso- 
ciated sensory disturbances the s>mp 
toms are as follows There is an early 
bilateral loss of pam and temperature 
sensation in the fingers and hands so 
that heat cannot be differentiated from 
cold though tactile sense usually remam® 
unimpaired There may be a sensation 
of coldness numbness and tingling of 
the affected part rarely a burning pam 
When the anterior columns are 
slroyed there will be a Brown Sequard 
sensory disturbance m half of the bo^ 
opposite the side of the lesion associate 
with segmental sensory loss When the 
posterior columns are destroyed there 
will be loss of position and vibration 
sense There is also atrophy of t ® 
interosseous muscles of the hands an 
of other muscles The tendon reflexes 
of the upper extremities are abohshe 
the skm appears cyanotic and is co 
and there may be troph c changes in t e 
*1.07 syndrome kj 

phosis scoliosis various arthropathies 
and signs of pyramidal tract involvement 
may occur Occisionall} cervical n 
may he -issociated with this disease 
Multiple Sclerosis (disseminated 
sclerosis) This is i chronic progressive 
disease of the central nervous system 
characterized b) numerous and wide 
spread patches of sclerosis of various 
sizes and ages throughout the white mi 
ter of the nervous system usually spar 
mg the peripheral nerves 
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Sym{>toms The diseisc is chrome 
and progressive and is characterized bj 
man} rennssions and exacerbations TJjc 
onset IS slow and insidious and occurs 
m adolescents and >oung adults Tlic 
earliest manifestations ma) be weakness 
of one or both feet , some disturbance of 
sensation, temporarj diplopia, n>stag 
mils, or transient dimness of vision or 
central scotoma, and iinnarj disturb 
aticcs such as ffequenc3, incontmencc or 
retention As the disease progresses 
there may develop motor signs such as 
weak-ness and stiffness of the legs with 
spastic paraplegia The tendon reflexes 
are exaggerated, Babmski reflex be 
comes positive (pjnmulal tract involve 
menl) and the abdominal and cremas 
tenc reflexes disappear Tlie gait becomes 
spastic or ataxic and there is rigidity of 
the lower extremities The upper cx 
tremities are not as severely affected 
However intention tremors in the upper 
extremities may be quite severe Tliere 
are also tremors of the bod> generally 
and of the head Speech disturbances 
are charactenstic (hey may be slowing 
halting scanning or explosive Sensorj 
disturbances such as loss of pain touch 
and temperature may become manifested 
when the posterior columns are affected 
Loss of sphincter control is a late mam 
festation Mental changes such as defec 
live meniorj lack of control and emo 
tional disturbances occur late m the 
disease 

Landry s Paralysis (acute ascending 
para!} sis) This is an acute fatal dis 
ease characterized by an ascending flac 
cid paraljsis beginning in the legs and 
spreading upwards It occurs chiefly in 
voung adult males and may be due to a 
virus infection The disease is of acute 
onset with weakness of the legs which m 
a few hours develops into flaccid paral 


jsis The paralysis spreads rapidly so 
that withm a few dajs the muscles of 
the trunk chest, slioulders, arms and 
neck become inv olv cd and finallj bulbar 
paral) sis sets in so that respiration 
deglutition and articufation are inv oh ed 
All deep reflexes are lost the sphincters 



Fig 2~Progressive neuromuscular atro 
pliv of familial lyjie {□larcot Mane 
Tooth HbfTman type ) 


are uninvolved and sensation is but 
rarel) disturbed Adenopath) and sple 
nomegal) may be present 

Familial Spastic Spinal Paralysis 
This IS a chronic progressive disease of 
childhood characterized by progressive 
weakness stiffness and ngidit) of the 
lower extremities The gait is dragging 
(scissors gait) and foot drop (pes 
equinus) usually develops The deep 
reflexes are exaggerated and tliere de 
velops a positive Babmski sign and 
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ankle clonus Sensation and sphincter 
control are unaffected 

Progressive Muscular Dystrophy 
(pseudohypertrophic paralysis) This 
condition is classified among the m^op 
athies Se\eral types have been de 
scribed ( 1 ) P seitdomuscular hypertro 
phy of Duchennc uhich occurs dunng 
childhood and is characterized by weak 
ness of the legs clumsiness and a tend 
enc) to fall and a waddling gait The 
leg muscles and later the other muscles 
of the lower limbs and trunk hj-pertro 
r h} and subsequently atroph) 

(2) Landoiisy Dejertne t}pe or mfan 

tile progressive muscular atrophy of 
Duchctuie which first imolves the facial 
muscles and then spreads downward 
The lips protnide causing the tapir 
mouth ^ 

(3) The Erb jutetiile type of adoles 
cence m which the dystrophy is first 
noted in the shoulder girdle and then 
spreads to the back muscles and lastly 
to the thigh and arm muscles 

Lettona of the Dram 

Brain lesions causing pressure sjnip 
toms or causing localizing signs may be 
tumor hemorrhage abscess aneur>sm 
fluid degeneration and irritation 

Lesions of the Medulla TJie mam 
festations noted in lesions of the medulla 
are \-aried \\ hen both pvramidal tracts 
are involied s\mptoms m the stnic 
tures below the leicl of the lesion will 
be manifested Occlusion of the postenor 
inferior cerebellar artery will cause soft 
ening m the <lor«o lateral portion of the 
medulla with iinohcment of the descend 
mg root of tlic fiftli ncr\c and spmotlia 
lamic tract This causes a gross saisora 
jwralvsis so tluat the face is nuohed on 
the side of the lesion and the extremities 
and trunk on the opposite side Tins 


t3TC of lesion will also show signs of 
imolveraent of the ninth and tenth 
cranial nerves 

Lesions of the Pons Lesions of 
the pons cause paralysis on the same 
side along the fifth sixth and seventh 
nerves and crossed paralysis in the ex 
tremities Disturbance of lateral asso 
ciated movements of the eyeballs occurs 
often enough to be of d agnostic impor 
tance 

Lesions of the Brain Stem S)inp 
toms found m brain stem mvohement 
are motor or sensory and usiiallj follow 
the regions supplied by the cranial nen es 
whose origin is m the affected part of 
the brain stem Sensory and motor d s 
turbances m the extremities and trunk 
are on the opposite side of the lesion 
while those of the face are on the same 
side Station is usually affected and 
there is intention tremor n>stagmus and 
occasionally a Homers syndrome Tins 
IS found particularly m anterior polio 
myelitis progressive bulbar paby W 
mors multiple sclerosis and other lesions 
aflfectmg the brain stem 
Lesions of the Midbram This rc 
gion includes the cerebral peduncles and 
the corpora quadngemiiia (the colliculi) 
Lesions m the anterior part of the pedun 
cles will cause fixed dilated pupils pto- 
sis and external strabismus (third nen'* 
paralysis) on the side of the lesion ant 
heniiplegn on the otiier side (Weber: 
syndrome) If the lesion invohes tic 
dorsal part of the peduncle it will cau « 
Iiomolateral ocular palsv and contralat 
eral Iiemilrenior and ataxia (Pencihkts 
^ndromc) A lesion about the peduncle 
involving the infun Iibulum or tlie floor 
of the third ventricle iiiav give j ituitaO 
signs or diabetes ms pidiis A lesion m 
the liypeihahinic rc-gion in tic 
part of the tlurd ventricle blockiig 
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fonmen of Monro, iniy cause flushmgof 
the face, head and neck, lacrunation, 
saluition, hiccough and attacks of un- 
consciousness (autonomic epilepsy of 
Penfield) 

Lesions of the Cerebellum* Lesions 
affecting the cerebellum are character- 
ized b) ataxia, incoordination when the 
ejes are open or shut, and weakness 
There is intention tremor, nystagmus, 
dttmnished muscle tonus Tltese signs 
are usually on tiie homolaterai side 
There is no impairment of sensation 
Tumors of the cerebellum may, m addi 
tion to these symptoms, cause signs of 
intracranial pressure such as headache, 
nausea, and choked disk 

The cerebellar syndrome consists of 
Pendular knee jerks, asynergy major, 
asynergy minor as shown in the past 
pointing test finger to finger and finger- 
to nose tests and five Babmski tests, in- 
coordination of station , adiadokokinesis , 
rebound phenomena of Holmes, tremor 
of involuntary movement, irregular per 
sistent nystagmus cephalogync asyn 
ergy , asynergic speech disturbance result 
ing in scanning cxplosne and slurring 
articulation 

Cerebellopontine Angle This re 
gton may be affected by neoplasm in 
flammation and syphilis When a tumor 
involves the path of the eighth nerve it 
causes tinnitus and vestibular signs and 
produces a Meniere s syndrome, which is 
dizziness, deafness tinnitus occurring in 
paroxysms and\omiting Other cranial 
ner\es such as the fifth and seventh may 
also be implicated Iniolvement of the 
fifth nerve may cause trigeminal neural 
gia with loss of sensation on the affected 
side Wlien the seventh ner\ e is affected 
it may produce facial hemispasm, or 
twitching simulating jacksonian epilepsy 


Lesions m the cerebellum genenlly mil 
cause pressure symptoms 
General symptoms of cerebellopontine 
nngle tumors are Tinnitus, ner\e deaf- 
ness, constant headache , \ertigo, projec 
tile vomiting , choked disks , spontaneous 
nystagmus toward the contralateral side 
which is intensified by head movements 



Fig 3 — Lett hemiplegia 
(Courtesy M K Jteyers ) 


ataxia and swaying toward the side of 
the tumor, and genera! weakness, hypo 
toiua and diminished reflexes 
Lesions of the Cerebrum Lesions 
of the cerebrum will cause headache, 
drowsiness, confusion disorientation im 
pairment of memory personality changes 
stupor, hemianopsia aphasia and occa 
sionally convulsions and coma The le 
sioQS may be tumor, abscess hemor 
rhage tiirombosis or any condition that 
will simulate a space taking lesion or 
cause degeneration of the brain tissue 
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Lesions of the Cortex UsuaII> 
monoplegias ot partial hemiplegias occur, 
perhaps diplegm nlien both leg centers 
are involved In cortical lesions usually 
onlj the inferior facial distribution is 
affected There maj or maj not be anw 
thesia which when present is usuallj 
incomplete If comailsions occur they 
are apt to be of the cortical (jacksoman) 
t>pe from irritation It must not be for 
gotten that jacksonian convoilsions may 
occur m so called idiopathic epilepsy in 
uremia in alcoholism and in lead poi 
soiling Conjugate deviation of the head 
and the eje toward the side opposite the 
lesion occurs m cortical irntation local 
ized in the foot o! the second frontal 
convolution Sensor) irritation mav give 
rise to peripheral pains Sometimes there 
are paresthesias or anesthesia dolorosa 
This last IS more often due to optic thala 
mus lesions Contractures h) perlonia 
and 5)nktncsias are apt to occur 
Lesions of the Corucospinst True* 
Lesions of the corticospinal tract usu 
all) cause hemiparesis or hemiplegia on 
the contralater-vl side Tiiere is little im 
pairment of gross tactile sense pain 
tcmpcntiirc and vibrator) sensations 
unless the lesion is extensive 

Lesions in the Thalamus When 
the tliahmic region is affected the tin 
hmic s)n<lfonie of Dejenne Rouss) le 
come®, evulent This consists of contrv 
literal licninnesthcsn which is complete 
Of almost complete for ill forms of *ensi 
I lilt) There are exaggented reactions 
to painful and thcnuic sltmuli out of pro 
IKirtioii to tilt intcnsil) of the stimulation 
ttjion the hemnncsthetic area also con 
tralitcri! n«‘tercognosis with some de 
gree of contrahlenl hem alivta lienii 
tremor lemichma an I 1 taniatUrtosis 
anil severe sfionlanr* us contrahlenl 
J-mcimting pam Tl ere is aW mirked 


emotional disturbances as may be evi 
denced b> unprovoked outbursts of 
weeping or laughing 

Cerebral Localization 

Lesions of the Frontal Lobe Le 
sions of the frontal lobe usuall) cause 
change m the intellectual capicitv of 
the individual irntabilit) loss of mein 
ory disorientation for space and posi 
tion and undue ;ocosit) There may 
also be weakness of the contrahtera! 
side of the face such as smoothing out 
of wnnkles and slight lagging of an 
ejelid 

Lesions of the Base of the Frontal 
Lobe The s)mptoms of basal fronfvl 
lobe lesions depend upon the area at 
fected so thit there ma) be loss of sense 
of smell pnmvr) optic atroph) on the 
homolateral side and cho’ ed disk on the 
contnlateral side 

Lesions in the Lower Part of thf 
Left Frontal Convolution This wdl 
cause in right handed persons motor 
aohisia There ma) also be a hek o 
sustained attention 

Lesions of the Corpus Callosum 
Lesions of the corpus callosum ire chir 
actenzed b) pronounced mental S)mp 
toms because of interference with iht 
association tracts Apnxia difficult) m 
speech and defects of memorv ire coni 
mon Mental «.)Tnptoms often resemble 
sende dementia and paresis 

Lesions of the Motor Cortex Lc 
sions of the upper two thirds of tie 
motor cortex will interfere with the 
inmcments of the opposite side of the 
bodv or will cause hem pkgn ^ csi>n^ 
m the lowest third of the left motor cor 
lex in close rehtion to Brori s irw 
niav causi. tuonoj legn affecting • 
arm neck and face from al>ovc du'u 
wtrd on the ojfiositc «ile uf the 
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md ^\Ill nlso gi\e s\mptQms of p)ra 
midal tract imohement Such lesions 
nnj be caused b} thrombosis embolisnj 
hemorrhage or a tumor 
Irntatue lesions of the motor cortex 
u ill cause ;ac! soman or focal epileps) 
Loss of sensation does not occur in le 
sions of the pre Rolandic area 
Lesions of the Temporal Lobe 
I tsious of the temporal lobe may only 
be recognized when neighboring strut 
turts are involved Deep lesions »n this 
lobe maj involve the optic radiation and 
cause defects m the visual fields of the 
opposite side, frequently of sector tjpc 
When the uncinate region is affected 
there ma> ocair a peculiar epileptiform 
seizure characterized b> an aura m 
which the taste and smell are mvoKeil 
Lesions of the Posterior Part of 
the First and Second Temporal Con 
volutions Lesions on tlie right side m 
a right handed person w ill produce word 
deafness and jargon or sensory aphasia 
Lesions of the Parietal Lobe 
hen the centra! gj rus of the panefal 
lobe IS affected there is loss of sense of 
position, point discrimination and local 
izition and loss of steret^nostic percq>- 
tion whde sensations of heat cold touch 
and pain are seldom if ever affected 
Lesions of the Left Supramarginal 
Gyrus These may produce apraxia and 
lesions m the left angular gyrus may 
cause alexia (word and letter blind 
ness) 

Lesions of the Occipital Lobe 
Lesions in this lobe will cause homony 
nious hemianopsia in the contralateral 
fields Irritation of the vi'Ual cortex of 
the optic radiations may cause visual 
hallucinations Lesions of the optic thal 
amus are described on page 870 
Lesions in the Corpus Striatum 
Lesions in the corpus striatum will pro 


duce v-nrioiis mv oluntary movements and 
rigidity If the internal capsule is not 
involved by the lesion of the optic 
thalamus and corpus striatum pyramidal 
trict signs will not be present on the 
opposite side 

Lesions in the Capsule There is 
usually a period of flaccid hemiplegia or 
near hemiplegia which is succeeded by 
spastic hemiplegia with contractures If 
the lesion involves the posterior part of 
the posterior limb of the capsule, sensa 
tion IS affected Vasomotor, secretory 
and trophic disturbances may occur, as 
well as some degree of muscular atrophy 
"^y nkmcsias may appear Hemichorea 
and hcmntlietosis are apt to be seen in 
infantile hemiplegia Hemitremor may 
be seen when the lenticular nucleus is 
involved Probably lesions of the acces 
sory motor tracts are at the root of some 
of these disturbances of motion Hcmi 
ataxia increased on closure of the eyes 
due to sensory disturbance may be 
present 

Signs indicating the paralyzed side 
during the stage of coma m cerebnl 
hemorrhage 

(rt) Absence of the corneal reflex on 
the paralyzed side 

(6) Spreading out of the thigh on the 
paralyzed side Vorertes bein') 

(f) Rainiisfes’ Sign When the fore 
arm and hand the patient lying supine 
are placed at right angles to the arm the 
hands fall in flexion On the sound side 
the hand remains v ertical 

(rf) Conjugate deviation of the head 
and the eyes takes place to the side op 
posite to the paralysis 

Signs indicating the presence of a 
slight late Iiemiplegia 

(o) Rcvtlliod s Stgn The closure of 
the on the paralyzed side is less 
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energetic and the eye cannot be closed 
alone 

(6) PlatysmaStgn (Babinski) There 
IS a failure of contraction of the platysma 
muscle on the paralyzed side when force 
IS opposed to the opening of the mouth 
or to the downward movement of the 
chin 

(c) \lQjcmcnt of Passive Suptnatton 
(Neri) If when the hand is pronited 
on the forearm (patient supine) the 
forearm is flexed by the physician the 
hand tends to supinate 

(d) Meudcl Bechtere^Ps rcder 

(c) Strimpells sign 

(/) The usual signs of pyramidal tract 
in\olvement which however may not 
be marked 

Uremia nia) assume a hemiplegic 
phase which cannot be well distin 
guished from cerebral hcniorrlnge it is 
however transitorj A cerebral tumor 
IS accompanied b> other signs of tumor 
an endocarditis or a pulmonary abscess 
po nts to cerebral embolism A full slow 
pulse speaks for increased intracnnial 
pressure as m hemorrhage rather tlian 
II embolism or thromlosis 

Lesions of the Anterior Part of 
the Internal Capsule These produce 
hemiplegn on the opposite side 

Lesions in the Posterior Part of 
the Internal Capsule Tliese produce 
hemnnopsn an 1 loss of sensation on the 
opposite side 

Localization of Brain Tumors 
Brain Cysts and Brain Abscesses 
T1 e general sxmptonis of these condi 
tions arc tho e <Iue to ii creascti mtm 
iranial j rcssiirc t e optic neuritis (not 
alwajs presttit) headache vonitmg 
with or without nausea an! soniclimes 
projectile m tvit. scrtigo i>erhaps jack 
v.iuan attacks stow pulse an I mental 
s>anpioms siitli as apath) and a tend 


ency to sleep during the day The skull 
may be tender to percussion especially 
in brain abscess In the localization of 
the intracranial condition a knowledge 
of what has been set forth under Syn 
dromes js of advantage Tumor in the 
left temporal lobe should produce sen 
sory aphasia and perhaps visual field 
limitations of the hemianopic or quad 
rant hemianopic type perhaps affecting 
cliiefly the color fields Growths m the 
occipital region give rise to hemianopsa 
of the fields of vision of the opposite 
side when the inferior hp of the cal 
canne fissure is involved there is quad 
rant hemianopsia for the opposite supc 
nor fields when the superior Up i* 
involved the quadrant hemianopsia af 
fects (he opposite inferior fields Inconi 
plete defects m the fields of vision espe 
cially of the upper interior part suggest 
a tumor or abscess m the substance of 
the temporal lobe Parietal lobe tu> on 
are cliaractenzed by the aphasias with 
perhaps astereognosis There maj be 
loss of deep sensibility and some ataxia 
It has been asserted that m frontal lobe 
tumors mental symptoms may predom 
mate more than m brain tumors of other 
parts of the brain but this has been 
doubted Pressure on the optic nerve in 
cases of frontal lobe tumors may occa 
Sion optic neuritis According to ^^a^e 
and Beliague there may occur in cases 
of frontal lobe tumor a syndrome of dis 
orientation m spice sudi is inability of 
the patient to distinguish in the dark 
whether he is turning to the right or to 
the left A1 scess or tumor in the pos 
tenor fossa will cause choked disks and 
imohe tlie tye muscles supplied by the 
third fourth and sixth cranial iienes. 
Tlicre will be diplopia nystigmiis and 
inability of cxtcnnl rotation of the ev^ 
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Tumors or abscesses m the other parts 
of the bram ma> be localized b\ a con 
sideration of focal symptoms set forth 
in Lesions of the Bnin p 866 
Abscesses of the brain niaj occur after 
traumatism to the skull after infections 
m congenital heart disease (septal de 


hy in initial slowing of the pulse and 
respiration followed b) a rise of these 
and a marked nse of temperature) The 
pulse rate and respiration are affected 
and blood pressure niaj nse There maj 
be paral) ses of the extremities or of the 
cranial ner\es impairment of sensation 



Fig 4 — F lu Ury tumor 


fects caus ng paradox cal emboli and 
abscess) and after ear or sinu» disease 

Encephalography and ventriculog 
raphy are \aluable aids to defin te local 
ization 

Signs of Intracranial Pressure 
After Brain Trauma These include 
Unconsciousness headache nausea and 
vomiting local signs of head injury 
shock medullary edema (characterized 


restlessness jacksoman seizures abnor 
malities of the reflexes pupillary find 
mgs w th perhaps inequaht) the pupil on 
the side of the lesion becoming d lated 
when there is a cortical paralytic lesion 
The increased intracranial pressure may 
be shown also by manometer readings of 
wrebrosp nal fluid pressure and eye 
ground changes as seen by exam nation 
with the ophthalmoscope 
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Caution In the presence of choked 
disks spnnl puncture should be done 
with caution if at all For diagnostic 
purposes onh a few drops maj be with 
drawn 

J'ascninr Lesions 
Meningeal Hemorrhage: Hemor 
rhages in the meninges are chssifierl 
iccoriling to thtir origin These are epi- 
cllii-il heniorrliage siibdiinl hemorrhage, 
stilnrachnnid hemorrhage and intraaen- 
tricnlar hemorrhage 
Epidural hemorrhage usuatlj results 
from traumatism The btoex! collects 
lietwcen the hone and tlie dun and 
causes the following s\mptoms Ilcad- 
ache somnolence, and certain intrn 
crannl pressure sjanptoms These lai) 
come on sticnl hours after the injui> 
Subdural hemorrhage nnj occur m 
the >oting or the old tliough gencnll> 
m fieoplc past middle life It nm be 
can td fi\ an injurj rupture of an 
anetirssm or In rupture of a blood \cs 
seJ The s\mjtoms arc those of mtra 
cranial pressure which mas gradiiall) 
U-come a(,gnvatc<l giving me first to 
lieailaclie vinnl disturlKincc and coma 
Uhcii the Mteihng is locahzetl and 
forms a lutuatniita, it will cause pressure 
sMiii)totns in ketping with the part of 
the brain cf»tnprcsscd 

?!/? trachuoid h, iiiorrhage usualH re 
suits friHn rii[ ttire of an inctirjsin or 
I ’<»"! tin M >od cscajurtg into the 

sukanchiioi ! spas,. i,uv mcklc dmvn 
aroim J tin cord \S hen the hcinorrliage 
isnrthrv. the f If mmg s>„ j 
iK-r result '-'1C lei.hcle, retraelim 
' f l! e reck . r in cJ a! ngi Iiiv , an I «, nnl 
ond . CIS I.ar.e I ntu.^rl age tiuv n»»sr 
ta, J 1 «'<ra!!i 

/n'r rrtnruU, „1 
U-gr « 'i 


patient cannot be aroused The face mat 
be flushed c}anotic and edematous the 
piiptls maj be dilated or of normal size 
l»ut do not react to light In pontire 
hemorrhage, the pupils arc contracted 
Superficial and deep reflexes are abol 
islied and there is flaccid parahsi* Tie 
pulse is slow and breathing is stertorous 
In ser) large hemorrhages death mat 
ocair witlun a short time In moderate 
lieiiiorrhage, coma inaj last for dais 
Cerebral Embolism Cerebral em 
bolism maj occur in salvular heart di> 
ease or a portion maj become dctacled 
from a tlironilnis The sjmptonis are 
sudden onset of apoplexj without am 
proilromal s>anptoms Local svanptoni> 
dcpcml upon the site of tlie lesion Con 
sciotuness nia> lie lost at once wl*'’ 
the middle cerebral artcr) is occluded. 
In Miiall emboli tlicrc nn\ be local motor 
manifestations with few signs of 
sor> disturlxance 

Cerebral Thrombosis Cerebral 
Ihrotnbosis usually occurs m oldtr i>eOj le 
The symptoms are gencralK slow m 
onset ami nnj affect a certain portict 
of the brain wliidi would gne rise to 
localiniig sjmptoms llciiiipitgia i< ^ 
svniptom III all tviHs. of cercl ral 
lar disease m licmnrrliage enibohmi of 
Ihrntiilio IS Tlie extent anil sue of 
lesion ditrrinine the sev critj of the main 
fcstations 

Occlusion of Some Specific Brain 
Arlenes Occlusion of the Vettebu^ 
Artery Here (here is no j ictnrc d'“ 
ndnllv difiercnt fro*!! tluat rf ocrlti' xt 
* f iheixisteru r mfiri r ccrrlicllar arters 

Occlusion of the Basilar Artery 
This imnhc> ernters nnrer ll e incil-^'’ 

Imt than docs <«.ihi\i ii It llr vrrtt’rJ 
artrrs fl c dn urkances in 'jx-re’i 
dc^l III ton nre jlmoit « r qvitir ex’*”, * 
witiK>>t alriijhv t' rcacti u cf 
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ention the disease is rapidl) and dis 
tiiictl) progressive within a few da)s 
of the onset 

Occlusion of an Anterior Spinal 
Artery It is supposed that a unihtcral 
occlusion might lead to homolatcral 
upper and lower extremity para)>sis 
with sciisorj ciianges that luaj be on 
either side or may be bihteral with 
failure of the tendon reflexes Oises of 
this condition are rare 

Sinus Thrombosis Lateral Sinus 
Thrombosis This is usiiallj ‘^een in 
assoaation w ilh middle ear disease 
There is a sudden elevation of tempera 
ture with sudden remissions to normal 
or nearly normal pronounced chills 
prostration and sweats high leukocyte 
count with preponderance of potymor 
phonuclear cells headache and mental 
symptoms such as delirium or dullness 
Keelert mentions a peculiar mental 
alertness In many of the cases the 
symptonjs are chscure An extensive 
lateral sinus thrombosis may extend to 
the jugular vein in winch case the throm 
bus becomes palpable. 

Cavernous Sinus Thrombosis The 
edema and venous stasis about the eye 
and m the eye are clues to the seat of 
the lesion The structures in the sinus 
are involved wholly or in part 
Aneurysm of the Cerebral Arteries 
These may affect the middle cerebral 
bnnehes the basilar the internal caro 
tid the anterior cerebral the posterior 
communicating the anterior communi 
eating the vertebral the posterior cere 
bellar the inferior cerebellar and any 
of the branches forming the circle of 
illis The size of the aneurysm may 
'ary from that of a lentil to that of a 
walnut or larger These may be due to 

' Keeler Atlanl c Monthly Journal Feb 192S 


Congenital defects endarteritis (simple 
or syphilitic) embolism and pcriarten 
tis nodosum 

The syntpioms depend upon the size 
of the aneurysm and its location when 
large it will cause localizing pressure 
symptoms Aneurysm of the internal 
carotid may compress the optic nerve or 
the commissure causing optic neuritis 
parahsis of the third nerve and lieini 
anopia Aneurysm of the vertebral or 
basillar arteries may involve the nerves 
from the fifth to the twelfth Aneurysm 
of the circle of Willis may cause hypo 
tlnhmic or pituitary sy mptoms such as 
diabetes insipidus Rupture of an aneu 
rysm nm cause rapid death from sub 
arachnoid or mtracerebnl hemorrhage 

Other Organic Diseases of the JJrtim 
and ^leninges 

Cerebral Edema This is not a dm 
ical en( ty It mav be associated with 
serous men ngit s and is often found m 
uremia alcoholic intoxication and occa 
sionally after trauma It may also occur 
m tumor or abscess of the brain and m 
arteriosclerosis 

Symptoms These are convulsions 
coma local zed paralysis or other signs 
of brain compression or irritation and 
tliose of the OfKferlj r fig- ocfndi'tcon respon 
sible for the edema 

Acute Hydrocephalus This may 
resemble meningitis It must be remem 
bered that Brudzmski s and Kermg s 
signs may be found when meningeal ir 
ritation is present In hydrocephalus 
there are d latation of the subcutaneous 
veins of the head prominence of the 
small fontanel which at first pulsates 
and then ceases to pulsate progressive 
enlargement of the volume of the head 
and spreading of tlie sutures It may be 
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s\mptoinatic of brain tumor (See Fig 
2 p 159) 

Encephalitis (cerebntis) Defim 
/ion Enccpbalitis is an inflammation 
of tbe brain tissue and be acute 
or chronic It nm occur as *» pnman 
disease, as a complication of local or 
general infectiona, or as a result of 
trauma Tlie brain substance alone max 
be aflecled or there maj be accomjttnj 
mg inxohcment of the meninges 
i\»i/’/OMir The s}mptoms found in 
all fonns of enceplialitis are both gen 
CTa^ *»TivS The geTitTa\ WTxxptoms 

are headache, irntabibtx, conx*ulsions 
xonuting somnolence delirium and coma 
W ben the encephalitis is accompanied 
b\ a spaco-taking lesion there will be 
signs of intracramal pressure i c 
papilledema an<l slow pulse Not all of 
tbe Signs inaj l>e pfc«ent at the on<et 
Tbe local simptonis art those of i"Ttla 
lion an<l paraljsis dtiKiiding upon the 
part of tlic brain affected these max be 
♦ciixorx motor or Iwtli (Sfe cerebral 
localiration p S6R) If meningeal in 
(lamniatKii c‘>cxtsls there x\iU be a<so- 
ciatei! numngcal sxmptonis i < nuclial 
rigiditx Ktriitg s <igii etc Tlie t>|*cs 
of ciictj balms u<ualli encounteretl max 
Iw lethargic (epuUmic) enccplialiti« 
triumaiic encej IuIiIk sufjuratixr eti 
cej halms (l«al or general ab»ccss for 
inaiion) aoitt an 1 chronic polionixclitis 
and sxpliil tic enceplialitis 

Epidemic £nce/j/ia//fjs (ciicepha 
I tis lelhargica) Tins is an acute xxide 
sj rea*! ard di'-Mrmmaietl mflanmvxtion of 
d el ram tbitnax alTcct lantliMaesandall 
a„es lb( ii,.h it ii co” nor er aiivng the 
TJie <b*<a»e i* lK>u^h' to l>e due 
I > a fl ral V xinis <i • as set «!ef m*eli 
jrcnca) It aj ,Knrs to l>e infections 
a-r! pr* rra! x occurs 1 1 ep lemics Tl*' 
}<-« -n fi il-c t*a n is mual j that cf a 


tooo infection which has a predilection 
for the basal ganglia, the midbrain (espe 
ciall> the sub&tantia nigra and the ooilo* 
mdtor nuclei), and also for the jxins and 
medulla tliough an} part of the central 
ind peripheral nenous 5}Stem ma} l>f 
mvolxed The meninges arc also affectwl 



r>K 5-ErKcr^l til letharpra 
(Courtesy M K. Mej-ers ) 


but show otiI\ a lUCKlerate inflainmatort 
reaction 

The sjmptoms of mcep’t^ 

Ini'* l«hargic.i (ci idcnuc) arc x-ariahlc. 
s’el'cnlmg largch ujKan two factors 
natuih the sexen'x of llic infestion an 
tlic i»arts afTrctetl , 

Tlie sxrnptniTH iisuxlli riio i-nlrro 
arc (1) Acute on<et (3) fexcf 
to i02» r . (^) diplopia whichn xs p'*~ 
fc<!c tic fever or fu) occur with * ^ 
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temperature rise, is usinllj transient and 
ma> be followed by impairment of ac- 
commodation and, at times, of bglit re 
action; (4) headache, (5) signs of 
meningeal irritation, such as mild nudnl 
rigiditj , suggestn c Kernig s sign, etc , 
(6) drowsiness, apathy, lethargy and 
stupor and, at times, conva from which 
the patient may be momentarily aroused 
to carry out commands or to answer 
questions, (7) e\idence of cranial ner\c 
involvement (palsies) , (8) abnonnal 
involuntary movements, (9) tendon re 
flexes are seldom affected, (10) abdom 
inal reflex may be hyperactive, (11) 
catatonic attitudes , (12) niaskhke immo 
bile facies and saliva drooling from the 
mouth, (13) other signs and symptoms 
occasionally encountered are Insomnia , 
delirium, various mental symptoms, 
myoclonic movements of various groups 
of muscles, radicular pam, peripheral 
neuritis, incontinence of urine, and, at 
times, retention of unne In the bulbar 
type, there is respiratory diffiadty trreg 
ular pulse inability to swallow and high 
fever 

The spinal fluid is under some in- 
creased pressure, it is clear and may 
contain from 10 to 50 or more lympho- 
cytes The globulin and sugar content 
are increased 

Classtficaiion Wechsler^ lists eight 
types based on “anatomical localization' 
(1) The lethargic mesencephalic group, 
characterized m the mam by stupor, 
pupillary abnormalities and ocular pal 
sies, (2) the hyperkinetic and basal gan 
ghon group w ith abnormal woveuients 
such as tics, myoclonias choreic allie 
toid and dystonic movements, (3) the 
psychotic group with cerebral symiptoms, 
such as delirium or mama, and catatonia 

‘ Wechsler I S Clinical Neurology 4th 
Ed P 434 W B Saunders Co 1940 


in addition to stupor , (4) the large basal 
ganglion or substantia nigra group with 
parkinsonian rigidity and tremor, the so- 
called amyostalic variety, (5) the men 
ingitis group, closely simulating tuber 
culous meningitis, (6) the bulbar group, 
often fatal, with paralysis of deglutiton, 
respiratory and cardiac failure, (7) the 
neuritic group, (8) the myelitic and 
mycloradiculitic 

Prognosis The bulbar type has an 
overwhelming mortality Death usually 
occurs within several days after the 
onset of severe bulbar svmptoms The 
mortality of other types is less than 20 
per cent The greatest majority of those 
surviving develop definite residual mam 
festations Parkinson’s syndrome (paral 
ysis agitans See p 882) is the com 
monest sequel it may be mild or severe 
Other sequelae may be various types of 
psychoses, neuroses, hysteria, narcolepsy, 
catalepsy, personality changes and myo 
tonic manifestations 

Traumatic Encephalitis This may 
develop soon after a head injury or 
sometime later as the result of a vascular 
injury or abscess formation The symp 
toms depend upon the site of infection 
and the amount of brain involvement, 
they are usually not intense, though they 
may present many of the usual signs of 
encephalitis m a more chronic form 

Alcoholism This may show signs of 
encephalitis but the signs are usually 
more localized 

Botulism This often closely resem 
bles encephalitis Tlie attack is acute 
usually afebrile, the pupils are dilated 
and fixed , bulbar symptoms are marked , 
there is great prostration and weakness, 
and meningeal symptoms if any, are 
few There is usually a history of hav- 
ing eaten spoiled ripe olives or other 
spoiled foods (canned meats, beans, etc ) 



DI/Tprcnlial 
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Tins condifiozi is cniised b} tJic Bacillus 
boliditn 

Syphilitic Encephalitis This nn> 
occur ^^lth piresis or other s>plii1itic 
enceplnlopathies It is gencnllj chronic 
and mas show a anous genenl and focal 
signs of brun <fisturbance The blood 
and spinal fluid will usiiall> give a posi 
ti\e sjpliilitic reaction re\er is gener 
all) absent and antisjplnhtic treatment 
almost alwa)s causes a rapid regression 
of s>nipioms 

Meningitis(discase of the meimigCi.) 
The meninges em eloping the brain and 
spinal cord are subjected to mflainma 
torj changes which ma) be acute or 
chronic When the inflammation affects 
the dun mater, it is Known as pachy 
I icniHjji/ij and when the pta and arach 
noid membranes are affected it is termed 
IcpIomcniuqiUs The entire bram co\er 
mg or onl> a portion tbereof ma> be 
affected Occasionally the coverings of 
both the brain and spina] cord may be 
miolved This is liiown as mentngo 
inyehiis Inflammation of both the men 
mges and the bram substance is known 
as vicjimgoeiiccphalilis 

Etiology The causes of meningitis 
may be trauma tumor hemorrhage s>ph 
ihs or infections The infection maj be 
secondar) to infections elsewhere in the 
body or it ma) be due to primary inva 
sion of the meninges and cerebrospinal 
fluid by specific organisms each causing 
a specific type of meningitis 

Signs and Symptoms common to 
all types of meningitis irrespeciive 
of Its etiology The four constant or 
cardinal signs of meningitis are 

(1) Headache This is the common 
est and earliest s)mptoin jt is generally 
diffuse but ma) at times be localized in 
the frontal or occipital region and may 
extend to the nape of the neck The pani 


IS increased on motion and often b) 
noise or by light 

{2) Nuchal Rigidity This mav be 
slight at first but increases is the disease 
progresses later causing retraction of 
the h^d 

(3) Fncr This ma) be high at the 
onset or it may rise gradually 

{A)K.ernigs sign (Sec p 837) is 
an early sign 

Drudetnskt s sign (Sfc p 841) is 
common m meimigococcic and tubercu 
Ions meningitis 

Other signs common in meningitis 
are Dizziness aoinitiiig convulsions 
mental or psvchic manifestations such 
as restlessness irritability apathy drow 
smess and at times insomnia or stupor 
conn and delirium are late signs There 
may also be hyperesthesia of the skin 
sensitivity to light and sound sluggish 
pupillary reaction ptosis strabismus 
with diplopia and signs of aphasia or 
palsy The spinal fluid is under jn 
creased pressure The presence of the 
four cardinal signs indicates meningitis 
the type is diagnosed by the examina 
tion of the spinal fluid secured by him 
bar puncture 

Purulent Meningitis This is due 
to infection of the meninges by p) ogenic 
microorganisms It is a cerebrospinal 
leptomeningitis resulting from trauma to 
the skull otitis media canes of tlie tip 
of the temporal bone sinus thrombosis 
sinusitis Jung abscess infection upon 
the face and neck i c carbuncle py emic 
infections erysipelas etc The signs and 
symptoms are those of meningitis The 
spinal fluid is under pressure and may 
be clear during the v ery early stages but 
soon becomes turbid or purulent The 
cell count is high and the predom nating 
cells are polymorphonuclear leukocytes 
The protein content is increased and the 
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protein is increased and the sugar and 
chlorides ma) be shghtl> increased 
Abscess of tbe Brain This may 
simulate meningitis and often terminates 
m general meningitis The period be 
tween the infection and the onset of 
sjinptoms ma} be seicral weeks Tlie 
temperature is low or may be normal 
or sitbnonnal the pulse is slow Qioked 
disks are common and focal signs re 
fernng to \arious regions of the brain 
are usuall) present The spinal fluid may 
be under pressure is usuall} clear lias 
an increased cell count but no organisms 
The meningeal signs are not markerl 
Jifeningismus The s} mptoms of 
meningismiis closel) simulate meningitis 
of a milder form It ma> occur in the 
course of acute infectious diseases such 
as influenza pneumonia t}phoid fe\er 
t>phus feaer or other infectious fevers 
At times an acute infectious disease nia} 
be ushered m with memngismus and 
may be mistaken for meningitis The 
spinal fluid however shows no abnor 
mal findings The normal spinal fluid 
together with the characteristic findings 
of the underl}ing disease is of value in 
differentiating memngismus from men 
mgitis 

Acute Spinal Leptomeningitis 
This rarely occurs without involvement 
of the meninges of the brain It may 
however result from trauma such as a 
fractured spine it may follow spinal 
operation lumbar or dorsal spinal punc 
ture injections of spinal nerve roots 
and rarely it may result from tuberailo 
SIS of the spinal vertebra or aneurysm 
of a spinal artery 

The symptotis are severe pun in the 
back pain hj peresthesia and muscular 
spasm along the distnbution of tbe af 
fected spinal nerves The deep and super 
fiaal reflexes are at first exaggerated 


and later are abolished and there may 
develop panil}sis with anesthesia of the 
extremity 

Chronic Meningitis Chrome men 
ingitis IS seldom general Local inflam 
mitfon of the meninges may be caused 
b> syphilis tuberculosis tumors em 
bolisms abscess and trauma The dng 
nosis of underl}ing disease will help to 
determine the cause of the meningitis 

Tuberculous Memugths This t}pe 
of meningitis iisinll} runs a subacute 
somewhat chronic course Occasionalh 
in children the course of the disease ma} 
be fair!} rapid The onset is slow and 
may not show ciiaracteristic signs of the 
disease for n week or more after the 
onset Tlie temperature rises graduall} 
rigidit} of the neck becomes progres 
siv e headache is an earl} symptom In 
children the disease nny be ushered in 
with vomiting and convulsions Gener 
all} during the early stages there is 
hstlessness with a gradual nsing tern 
perature As the disease progresses the 
signs of meningitis become increasingly 
more prominent The cerebrospinal 
fluid IS under considerable pressure At 
first It IS clear later in the disease when 
the fluid IS allowed to stand it w ill form 
a cloud at the top of the test tube still 
later it becomes flaky and turbid The 
albumin content is increased The chlo 
ride content is decreased often below 650 
mg and the sugar is also decreased 
The cell count may range from 20 to 
200 the lymphoc}"tes preponderate The 
coniea may show m hary tubercles The 
Magnus and deKIeijn reflexes may be 
pos tive The finding of tubercle baalli 
m the spmal fluid or the positive re 
sponse of a guinea pig inoculation makes 
the dia^iosis positive 

Sypliibltc Memugtits Syphilitic men 
ingjtis IS caused by the spirocheta pal 
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lida The disease is usually chronic but 
maj at times show acute symptoms It 
luay be diffuse involving the pachj or 
leplomeninges at the base or at the con 
vex surfaces of the brain or ,t may be 
localized and may affect the vessels and 
the nerves (part.eularlj the optic and 
CKiulomotor) and other structures of the 
brain and spinal cord Sj phihtic memo 
gitis usually appears within the first four 
years of the infection though it may 
appear at any period or it may also 
occur in congenital syphilis Tlie lesion 
maj be a gumma or it may be an infil 
tralion of the meninges with lyraplio 
cjtes and plasma cells spreading Lm 
he perivascular lymphatics and causing 
thickening of the membranes with con 
sequent obliteration of the subarachnoid 
space and strangling of the blood vessels 
and nenes 

The mnj resemble tubercu 

lousmemngiti, or there may be present 

variovjs vascular and cerebral symptom 

depending upon the location of the most 
damaging lesions I„ addition to these 
there are headache dizziness and there 
may be vomiting numbness attacks ol 
unconsciousness or epileptic seizures and 
cmnial nerve palsies The cerebrospim,, 
Hind IS under increased pressure it „ 

The W a, senna, 1,1 Kahn and other tests 
for svpliilis are usually posiiise 
Coiigciiilil syphilitic meningitis runs 
a chronic course The , gns ,„av appe.r 
within a fvvv montlis aflcr liirth The 
mfaut slovvl, dev elo, s sign, of geuera^ 
nervous delvnoration Iweomes listless 
at luies rig, I and develop, memugcal 

and cepM.lic sign, of mervasmg sever 

:.'uam;;r:"'' 

ar,u^°'r •" ■>" 

acme disease i„o„„ Syvlenliams 


chorea or St Vitus dance or as a 
chronic disease known as Huntingtons 
or degenerative chorea 
Sjmptoms of chorea or rather chorei 
form movements may develop in the 
course of vascular of degenerative and 
especially of inflamatory disease of the 
brain (encephalitis) 

Sydenham’s Chorea (St Vitus 
dance) This is an acute disease occur 
ring oftenest among children between the 
ages of 10 and 13 though it may occur 
dunng early adulthood It IS commoner 
among females than miles md occa 
sioiially occurs m pnmipara during 
pregnancy and puerpenum The etiol 
of chorea is not well known Some 
believe (hat it his an endocrine origin 
(gonadal) since most cases de\eIop 
around puberty and some dunng preg 
nancy Others believe it to be of infcc 
tioHs origin since it ma> occur in epi 
demtes and is more prevalent during the 
spring and summer Nearly e\er>one 
agrees that Sydenham s chorea belongs 
to the rheumatic group of iffection^ 
since It is often associated with or is 
preceded by or succeeded b} tonsillitis 
articular rheumatism and endocarditis 
Symf<loms The disease begins slowh 
with signs of irritabiht> restlessness ind 
nttgue one arm an arm md i leg 1 ofli 
inns both legs but rarcl; all four ex 
tremitics ma^ become iffccteil The head 
the muscles of the face the e^cs an 1 
longue mij develop the choreic move 
inenfs Speech is iho affected it te 
comes d^sarthric md explosive The 
choreic movements ire characterired Iv 
lack of control when a movement such 
Y liking 1 spoon to the mouth is stirtid 
the arm descnl cs a v\ ide circuit of jerkv 
movements md will ovcrrcicli its des 
(ination \\ hen stan ling w itii the Inn N 
flanging at the sides station cannot l>e 
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nwint'iined without jerkj movement of 
both Inncls and feet When the lower 
extremities are 'iffectcd the gait is awk 
ward the legs being flung with in ex 
aggernted sw ing Tlie facn! muscles maj 
twitch or grimace the tongue is aim 
lessl} rolled and cannot be held still 
when protruded The general muscular 
movements when the patient is at rest 
are described as spontaneously objec 
tivelj purposeless There is no sc 
quence m the movements The individ 
ual IS restless even during sleep Tlie 
disease may last from tw o to six months 
or longer Recurrences are not uncom 
mon 

Huntington's Chorea This is 
chronic progressive hereditary chorea 
often terminating m dementia The dis 
ease usually begins in the fourtli decade 
and IS transmitted m direct line through 
sev eral generations Tlie pathologic proc 
ess 18 most marked in the cortex of the 
cerebrum and the basal ganglia though 
practically the whole brain is affected 
The cause of this condition is unknown 

Symptoms The most characteristic 
symptoms are choreiform movements 
that start in one or two extremities and 
spread ov er the w hole body Facial gri 
maces are nearly constant the gait is 
described as being bizarre dancing 
jerking and theatrical the speech is 
impaired and dysarthne there is smack 
mg of the tongue and bps and anomalies 
of breathing The course is progressive 
and there may or may not be mental 
deterioration It is not related to the 
rheumatic diseases 

Epilepsy This may be defined as 
an episode of acute unconsciousness It 
may be momentary (pet t mal) or it may 
be prolonged for sev eral m nutes and is 
accompanied by tonic and clonic con 
vulsions (grand mal) A local oinvul 


sue action of one group of muscles or 
of one extremity is known as Jacksonian 
epilepsy 

Epilepsy may be caused by Brain Ic 
sions J c tumor syphilis traumatism 
cerebral sclerosis etc toxic states i e 
lead poisoning alcohol uremia dia 
betes it may occur in various psychoses 
and often no cause is found (in winch 
instance it is termed idiopathic) 

Idiopathic Epilepsy This is ascribed 
to disordered functioning of the rate 
regulating mechanism of tlic brain a 
paroxysmal cerebral dysrhythmia It 
occurs in paroxysms at irregular inter 
vals A paroxysm is preceded fay an 
aura the individual if not m bed falls 
IS totally unconscious and has tonic and 
clonic convulsions froths at the mouth 
often bites his tongue and loses sphuic 
tcnc control he usually sleeps follow 
ing the seizure and is confused on aw ak 
enmg Idiopathic epilepsy usually first 
manifests itself during childhood A 
positive diagnosis of idiopathic epilepsy 
may be made by an electro encephalo 
graphic tracing which shows a charac 
teristic wav e tracing 

Pcrsonaltly changes m ep leptics who 
are not psychotic While the mentality 
IS normal there may be the following 
traits Egotism conceit emotional in 
stability hypochondriasis cruelty lazt 
ness violent impulses inadaptability to 
environmCTits impulsiveness religious 
fanatiasm irascibility criminalism and 
perversions or excesses 

For psychotic changes see Epileptic 
Insanity p 890 

Myasthenia Gravis Jlyasthenia 
gravis IS considered by some as a disease 
of nervous origin belonging to the myop 
athies and by others as being due to 
thyunus and probably thyroid dysfunc 
tion The manifestations are extreme 
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fatigue with ptosis of one or both cyt- 
lids, nasal speech, low blood pressure 
and often a secondary anemia. The 
fatigue becomes accentuated on motion, 
so that e'certion cannot be continued 
for any length of time The muscles that 
are innei^’ated by the bulb are among 
the first to become affected so that masti- 
cation and snallouing may become diffi- 
cult. In sc\cre cases paralysis of these 
muscles niay <Icsclop. Occasionally in 
association uith the anemia, which is of 
llic hjpochroniatic t>pe. there ma)' be a 
Plummer -Vinson sjndrome. Myasthenia 
gras is occurs more often in those liaving 
a th}nius constitution and it has been 
found in association witli tumor or hy- 
perplasia of the thymus gland (See: 
P 788) 

Pseudobulbar Palsy; This is distin- 
guished from true bulbar paKy (See; 
p 875) by the following cliaracteristics: 
Presence of the signs of arteriosclerosis; 
the apftcaraticc of the disease after re- 
peated strokes (at least two); as.socia- 
lion with spastic lienwparcsis or spastic 
paraparesis j absence of nirophy and re- 
actions of degeneration in the paralyzed 
muscles, anil the presence of psjehte 
symptoms 

Parkinson's Disease (paralysis agi- 
lans) This imy l>c classific*! into two 
groups ( I ) Tlwl occurring in advanccil 
age winch is attribiileil solely to senes- 
erree. and m.ay l»e accomfianied by ar- 
tcnosrlcronc cJnngcs in the globus pal- 
Ildus . atwl (2) ttuit occurring at any age 
fnllossing rncqdwbtis Ictlwrgica (post- 
mcrplaluis jiafkinsoniscn), in which the 
Irsions tn the mi'ilhrain and other jarts 
of lUr brain are infUmnutory. l^tkin- 
sJ^n‘t »%i>dt»"ne may also result from 
bmvirrlugr into the licisal ganglii, or 
from svphdM or neopUims affcclmc the 
liasal gan:;Ua 


Sympionts: Parkinson’s disease is eas- 
ily recognized by the patient’s immobile 
facial expression, tremors of the limbs, 
or of any one limb or member thereof. 
The tremors are moderate or fine rhi tli- 
mic movements which may stop momen- 
tarily on attempted motion and dunnj 
sleep. The rotary moi’ements of ibf 



Tiff 6 — Toriion 
(Courteij, if. K. ifeyrr*-) 
Satuc patient as Ti? 7.) 


(lands arc described as pill-rolling frfm 
ors. Tlicre may also l>c tremor of • 
jaw, Tlie arms do not swing rhythmimlh 
when walking: they arc extended an<l 
atMuctwl; the forearms arc somewhat 
flexwl at Ihr cll>ow .nnd the liands at t le 
wrists; Ihc fingers .ire .nldiictetl and t 
distal phaKfigrs are cTtiii<I«l. The ga'* 
is slnwnl, though at times it iWi) 1*^ 
frstin.itirig; the stq*s arc short- Tlie 
brad is rvlendft! and the l>o-Jr l« 
forwaril .\M iiKHctncTitt are »fo'‘e'l •' 
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sjmptom tint is often ’issocn.ted with 
parkinsonism is palilain or tlic repeti 
tion of short phrases in talking Micro 
graphia or smallness of handwriting is 
also seen in panl> sis agitans and parkin 
sonism but as ilson points out maj 
be found also m cerebral arteriosclerosis 
and cerebral sjphihs 



Fig 7— Torsion spasm. 
(Courtesy M K. ^leyefs) 


Torsion Spasm (dysbasia lordotica 
progressiva or dystonia musculonim de 
formans) This is a disease that begins 
in childhood It may be confused with 
Wilsons disease and with bilateral athe 
tosis It IS characterized by tsvistmg 
movements of the extremities lordosis 
and spine twisting clownish contortions 
Its patholog) IS uncertain 

Diseases of the Vegetalne Nervous 
System 

The division of the > egetative nervous 
system into two opposing forces for the 
control of the circulation digestion and 
other bod ly functions where one system 
alone might function ind cates the neces 
sity of a very precise control of these as 
well as of other functions of the body 


The division of the body into various 
systems is a recent classification by phy 
sicians to enable them to study more 
specifically the structures and functions 
of isolateil parts Actually tlie body as 
a whole is the sum of all its component 
parts and one portion of the body both 
influences all other parts and is equally 
influenced by them 

The type of disturbance depends upon 
whether tlie sympathetic division the 
parasympathetic division or both divi 
sions of the autonomic nervous system 
are affected \Vhen the entire sympa 
thetic division is chiefly affected it may 
cause the syndrome known as synpathi 
coloma if the entire parasympathetic 
division IS chiefly affected it may cause 
the syndrome know n as z agotoma and if 
the entire vegetative nervous system is 
affected it may cause aulonomie alaxta a 
condition m which there is evidence of 
dysfunction of both the sympathetic and 
parasympathetic divisions of the vegeta 
tne nervous system (Sfe p 825) 

Angioneurosis (Tropho and 
J atomotor Neurosis) 

There is a group of allied diseases 
which seem to have a common etiologic 
factor and show evidence ot some vas 
wv 4 ■ivA’iit.w/ws Ttft. 

ogy IS not definitely known It seems that 
the immediate cause is attributable to 
functional disturbance of the vegetative 
nervous system Some of these diseases 
show ev deuce of parasympathetic dis 
turbance others show disturbance of the 
sympathetic and still others show evidence 
of disturbance of both divisions The re 
mote cause may be endocrine disturb 
ance allergy poisons toxins heredity 
or developmental inadequacy (netiro 
pathic disposition) The conditions gen 
emlly classified as being an angioneuro 
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SIS are acroparesthesia rasoconstnetor 
neurosis \asomotor ataxia \asodilation 
Raj iiaufis disease sclerodenna progres 
sue facial hemiatrophj angioneurotic 
tdema erjthromelalgia sj mpathicotonia 
vagotonn and other less defined condi 
tions 

Acroparesthesia Tills is character 
itcd b) atigiospasm of the fingers and 
other acral parts Tlie patient complains 
Of coldness numbness of the finger tips 
iMth imgling or a crattling sensation of 
other parts of the hodi The condition 
becomes aggrat ated during CTOicment or 
stress and during the night Exposure 
to cold causes hlaiicliing of the fin"crs 
bps of the nose and chin Tins condition 
occurs oflcner in women of the tneiio 
pause age though it ma; occur m joutig 
w omen and occasionally in men Trophic 
phenomena are absent 

Vasoconstrictor Neurosis Tins 
condition of which acroparesthesia nia) 
be an expression nia> produce a condi 
non of psciidoangina It is apt to be 
associatcrl with sex dilllcuhics 

Vasomotor Ataxia Tins includes 
secrclon and troiliic i liciomeiia m ad 
diiton lo '•a^oconstriction 

Vasodilation Tins nci, occur as a 
Msomolor neurosis 


vasomotor neurosis and from Buerger s 
disease — thromboangiitis oblitenns MiM 
forms without gangrene constitnte at 
times the acrocyanosis chronica anesthet 
ica of Cassirer (See p 537) 

Scleroderma This is a trophic dis 
ease of the skm and soft parts which 
maj occur in the partial diffuse micu 
lar and sjmmetncal forms In the severe 
forms there are hard edema induration 
and atrophj w itli changes m the finger 
nails 

Morphea is a benign form of ciraini 
scribed scleroderma 

Facial Hemiatrophy This is a rare 
condition that nnj be acquired or eon 
genital It ustiallj occurs in joung chil 
dren or adolescents thougli it tnai be 
acquired at anj age It is seen oftener 
in females and on the left side facial 
licmntropin maj be due to a lesion m 
the ccnical sjmpaihetic tumors of tie 
gisserian ganglion m polioencepliahtis 
involving the nucleus of the facial nerve 
and It IS found in tabes and svringobtil 
bia In manj cases an ascnbable lesion 
IS not demonstrable The onset is grad 
ual with mild sensorv svniptom's suihas 
pam and ilvsavthcsia \trophj bfj,insat 
the Orbit check jaw and finallv sjrcai 
entirclj over one side of the fare and 


Raynaud* Disease This i, x se, ere 
lariJxy smal sjnimelnml ihsnl xngio 
•Pi'ni which during the earl} snges 
cinics <11 111 larrxyMii, „f , 

pallor y„I rrlhu,, .1 il,c finger, 
r-ir I lx, I I, „ f, ,1 
11 «i, ,la,i. Hull I, p, null, ihrrir I, 

"rrx .ir.e. lln, ,(lx,l„„„,|x 
•I aril cm a, 1 ila, rtimuri-ne Em 
Ccr» an! i ^ nre ihe jhartH u«a»v af 

«r.l It M miiixncl aixig 

It n 1.1 lx ,i,„„„..lel frrin |x„ 


mav involve the same side of the neck 
■md arm Tlie other half remains per 
fectl> nonnal On the nffectid si Ic lie 
skin IxTComcs thin am! atrophic d e 
suliaitanemis fat disapjiears tl e rntivcle< 
show Signs of atroj h\ and the Ixiin s fre 
quentlj atrophv The ear tongue pabfc 
and larvnx «!iow atrcjlicclnn^c Tie 
Iwir on the afftcfcd vi h cill cr fdh < « 
«r liecomes white HoriRfs «vi Irrmc 
'vheii j rr*cnf acrenli atev iIih um’afcral 
faaal atro{ In Tie general leahh i* 
t *inlh unaffcctefl 
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Congenital lienintroph} lias been found 
in sc\enl members of a famil} or clan 
No cause Ins been found 

Angioneurotic Edema This is a 
circumscribed edema of the skin or \is 
cera or joints or parts such is the 
larjnx or glottis ipparcntl) idiopithic 
or for want of in ascertained cause 
regarded as functiomllj ncr\ous in on 
gin It mas be associated with urticaria 
ind with endocrine disorders A spccnl 
%arietj is intermittent h}drops of the 
joints Rarel) the functionil influence 
nil} be purely hj stencil Similar c<lemis 
maj occur m organic nenous diseases 
In certain cases edema that seems to be 
of angioneurotic nature may be chronic 
(See p 927) 

Erythromelalgia (Weir Mitchells 
disease) Tins is a symmetneal \aso 
motor neuros s of the lower extremities 
and feet rarely of the upper extremities 
associate I w ith slight fe\ er pam m the 
affected parts circumscribed redness 
beading of the arteries and dilatation of 
the veins It may occur in attacks or 
as a subacute or cliron c affection The 
affected skin sweats but trophic changes 
are rare 

From the standpoint of the differential 
diagnosis of ery tliromelalgia the follow 
irtg must iif f-VfJuded AJJ atvie atjd 
chronic inflammations e g erysipelas 
phlegmon gout ery thema nodosum 
ery tliema niultiforme also the condition 
of erythrocyanosis symmetrica a com 
mon and harmless vasomotor neurosis 
wh ch affects symmetrically and super 
ficially the lower lulf of the legs the 
forearms and also in rare cases affects 
the upper amis and breasts of young 
girls who are otherwise chlorotic and 
lyaiiphatic (See p 738) 

Vagotonia and Sympathicotonia 
(See p 827) 


“Functional” Diseases of the 
^ervou8 System 

Mam of the diseases of the nervous 
•^stem formerly regarded as functional 
are now because of a better understand 
ing of the phvsiology and pathology of 
the nervous system included under the 
caption organic Paralysis agitans is a 
classical example of tins tendency Per 
liaps most of the epilepsies and migraines 
arc conditioned organically and m the 
vertigoes for instance it is necessarv to 
study the individual case so that all posst 
ble oi^inic causes for the feeling of gid 
diness may be eliminated In the absence 
of any organic cause it raav be well to 
look upon vertigo or tic or headache 
or migraine as functional a mode of 
response of the ttenotts system (usually 
of a habitual nature) to certain deleter! 
ous influence* whether of environmental 
or of physical phvsiological or psycho 
logical nature Most epilepsies present 
oi^anic changes of the nervous system 
while others may be regarded as func 
tional reactions to stimuli that seem to 
be endogenous and associated with 
changes in the chemicophy sical make up 
of the body flu ds It is customary to 
draw sliarp lines of demarcation between 
epilepsy and hysteria or other forms of 

tena may occur m the same individual 
Epilepsy may occur as cortical or jack 
soman convulsions associated as a rule 
with retention of consciousness and more 
or less localization of the movements 
as ordinary general ep lepsy (grand 
mal) or as petit mal m which there is 
momentary loss of consciousness with 
1 tile or no movement It is distinguished 
from hysteria as a rule by Joss of con 
sciousness the aura the less showy and 
noisy character of the convuls ons fJie 
biting of the tongue and other bodilv 
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injuries In epilepsj , unne or feces may 
be passed during the attack (this may 
also occur m the hjstencal couyulstons) 
After the attack, a transient plantar 
llabinskis sign, and somnolence, and 
sometimes automatism may he present 
Functional reactions are hjstenc. neu- 
rasllienic, psjchasthenic, and anxiety 
neurotic, uhich reactions hate been tan 
ouslj defined bj tarious aulhonties on 
neurologj and psjcliiatrj 
Hysteria- Hitsieallj htstena ,s 
cliaractenrcil bt the expressiiity of the 
mditidual alTccted and liis readv re 
sponse to suggestion It may mimic 
almost ant of the forms of nertous and 
even of mental disease, and is distm- 
cuished from these bj the presence of 
certain associated sjmptoms and the 
absence of other st mploms lliat are more 
or less clnractenstic Mentallt, htstena 
IS cliaraclerised bj a tendenej to atoid 
condict and a tendenej to create inter 
est and stmpath, Hjstencal psjchotic 
s a cs mat exist m the fonn of 'tualight 
states, that nn, last tor weeks or 
months, seeming to rellect the fantastic 
excitement of dreamlike expressions and 

silinlioiis (Ganssrssjndrome), orepi- 

s^hc attack, of dehnum or stn^r 
\mmsn, t„g„„ 

loinej diiuhle |isrsonahlj, and even Iial- 
liirmaiioii. Ice been nolesl m htstena 
Neurasthenia Faiigue „ peesem „„ 
slight exertion and „„j ,.e eunonsl, 
-Iixtoe tint „ „ eliiefi, neanifested 
whni the patu,,,, ^ 

cl h Meiitallj there i, mahihl, to con 

eeiitrale m, certain meniotj (app.,renl 

rather tlian ,ea|) fea, 
wardnrss an I wli-consci >n,„e., feelings 
<[ lifer, oim irniahiln,, pl,„|„a. a„., 
anxieties Neslnslhen a ,1 x-, not pro 
' ter III il lx.lil, „,„p,„„„ ,,,, 
vic in, ,( seart, dealing n.tl. 


sensations, and working’ them o\er men 
tall> 

Psychasthenia This js marked bj 
phobias, obsessions, marked doubts, feeJ 
mgs of insufficiency, nerv ous tension and 
anxiet) Tics are often present ^fa^^ted 
depression and anxiet} prey’s!! 

Anxiety Neurosis* Afarked anxietv 
or fear is the most prominent feature. 

ith anxious expectations or dread are 
associated general nerious irntabiliti 
and physical sjinptoms that ma} be re- 
garded as the bodil} accompaniments of 
"The mtensitj of the sjmptoms mai 
'■arj Acute exacerbations constitute the 
“anxiet> attacks ” 


Menial Disease 

Aomenc/n/«re and Sympiomalohpy 
In studying a patient from the «fand 
point of ps^chiatr) in order to determine 
as far as possible llie contents of that 
patient’s consciousness the behavior and 
the expressions m speech (also a form 
of liehavior) should be observed 
In spite of the fact that it is diffictih 
or impossible to define consciousness 
Head makes the following attempt 
'Consciousness is a form of intcgratnc 
vital reaction, winch enables the organ 
isms to adapt themselves more pcrfcciN 
to certain situations conditioned bj it* 
mtcnial state and the impressions pro- 
duced upon It b\ exieraal forces ’ 
Consciousness varus from time to 
lime Tlic imvarv mg nucleus of it* e^n 
lent IS known as self eonsciousnxss 
f*trsonalit^ is a term afpheil to an 
indiv idual s unique and practicalU fiabit 
iial wav of reacting to situations is deter 
mined bv }iere<ht> and previous experi 
ente an ! eilnoiton \cenrdirg to Ifnn 
It IS tlw 'enrrgv of cortird aclnifv a 
Of mi'atrd sliinng the life of tl e in 'm J 
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ual It w ould be better to regard it as 
an aspect or tendencj or ii‘a> of action 
of energ) rather than as energy itself 
In certain diseases personality tends to 
split or dissociate the indiMdual acting 
with a part of lus personahtj at one 
time and with another at another time 
This splitting may be associateil with 
amnesia for tiie other personahtj Sudi 
splitting occurs in schizophrenia (de- 
mentia precox) epilepsy and hjsteria 
Limitations of consciousness maj oc 
cur as in epilepsj where there maj be 
a retraction or dimming like that of 
marked drowsiness or of dream states 
A percept is the identification of an 
object as an object brought about bj the 
coexistence of sensations or ideas asso 
ciated with the presence of the object 
Mistakes as to the identity of objects are 
i/fwiioHj //c/fiiciiia/ioHj are fallacies as 
to the actual objective existence and 
presence of objects when no objects that 
might reasonabfy 6e mistaken for them 
are present 

Memory is the recollection of past 
eaents The loss of recollection of events 
IS due to a lack of registration of the 
events rather than to loss of memorj 
Loss of memorj is a well marked symp 
tom of advancing jears it is seen in 
and presem'ie psjdnoses Korsa 
koff s psjchosis and general paraljsis of 
the insane It may be associated with 
falsification of memory and fabrications 
The association of ideas may in the 
psychoses deviate from the normal 
sound or Klang associations thus 
taking the place of the ordinary lexical 
associations The direction of the flow 
of ideas toward a logical conclusion maj 
be seriously interfered w ith 

Complexes are groups of ideas that are 
associated w ith marked affective or emo 
tional phenomena expressed or pnmar 


ily unexpressed (repressed or sup 
pressed) In another sense the term 
complex may be applied to groups or 
constellations of ideas irrespective of 
their associations w ith affective phenoin 
enn In certain mental diseases the 
power of abstraction and the power of 
foniitng a logical conclusion from given 
premises are interfered with 

Delttstons are faulty beliefs from which 
the mentallj afflicted suffer Perversion 
of the power of conclusion and abstrac 
fion maj be at the basis of some of the 
delusions Other factors m the formation 
of delusions are hallucinations emotional 
states and defects of normal voluntary 
response 

Emoltonal states maj be defective 
quantitatively or qualitativelj and may 
be assoaated with excess or deficiency 
of psjehomotor or ordinarj motor activ 
ity 

The tnlcUigeiicc suffers in dementia 
and feeble mindedness Tor its defer 
mmation especiallj in these conditions 
Binct and Simon devised certain tests 
applicable to them Each group of tests 
IS responded to normally bj children of 
definite ages Mentally defective chil 
dren respond only to tests of lower 
grade Various modifications of these 
tests TnduiJnng tVit Terman ani Vne 
Stanford mod fications of the Binet 
Simon tests the Kuhlmann and other 
tests are used m the United States 

Ciassification of Mental Diseases 

The following modified classification 
IS in part from Kraepelin and in part 
from Strecker and Ebaiigh 

Psychoses Due to External Fac 
tore I Head Injury (a) Traumatic 
delirvm disorientation loss of memory 
for a period of time preceding the accj 
dent falsification of memory dehnous 
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perceptions irntabiliti, unrest (b) 
Traumatic epilepsy, general or local con 
\ ulsions May be associated w ith mental 
enfeebling (c) Traumatic mental en 
feeblcmeut (d) Traumatic Constitution 
The so-called ‘ head syndrome” in which 
there is headache, disinclination to work, 
and emotional instability 
II Intoxication (a) Metabolic 
Uremic eclamptic, cancerous, cardiac, 
effects of thirst, heat stroke, diabetic, 
gout), poisoning b} phosphorus 

(b) Lrternal Poisons Atropine 
hjoscine, santonin, carbon monoxide, il 
luminating gas, morphine, cocame, alco 
hoi etc 

Morphmism This is associated with 
siibjeclne ease of mental operation, with 
pleasurable sensation and lack of deter 
minatlon Withdrawal is followed by 
characteristic withdrawal s>mptoms 
(« e unrest anxiety heart palpitations 
s awning shuenng trembling muscle 
spasms sweats diarrheas \omiting) 
Cocaitusm This is characterized b) 
actn it> with liallucinations of the senses 
including tlut of the presence of insects 
in or under the skin and ideas of per- 
seaition, twitchings palpitation, sweats, 
insomnia 

Alcoholism This ma> be acute, sub- 
acute or chronic, the toxic manifesta 
lions nna l>e slight or sea ere and may 
present the following 

(a) Delirium Tremens A delmuni 
with tremor toxic s^aiiptoms and a 
promintnt hallucinatorv content espe 
cnll\ tint concerned with more or less 
icrnfxing animals 

ib) Icule Ilalluettwsts Hallucinosis 
initnlh nnd iisualh prcdominantlj audi 
tor> with a clear sensonum, marked 
fears and more or less svstemaiizcd 
j>ersecutora trends 


(c) Korsakoff’s Psychosis There are 
delirious and nondelinous t)pes The 
former are not unlike delirium tremens 
although the symptoms are usually less 
sea ere and the course is longer In the 
latter t}pes, there are retention defects 
disorientation, fabrication and meniorj 
falsification, suggestibility, and a tend 
encj to niisidentification of persons 
There may or may not be polyneuritis 
Korsakoff pictures may occur m malaria 
and other diseases 

(d) Other types that are not defi 
nitely classifiable, showing various stages 
and symptoms of intoxication, may be 
acute or chrome. 

Ill Infections (c) Meningitis en 
cepliahtis {See pp 874 and 877) 

(b) Febrile and Infectious Delirui 
Malaise irritability, unrest, insomnia 
with anxiety dreams In severe forms 
there may be dreamlike states with hal 
lucinations anxiety, or gaiety In severe 
states amnesia with confusion and ex 
atement In the severest states stupid 
itv, lethargy, weakness and insecuntv of 
the movements picking at the bedclothes 
deep insensibility Postfebnie delina are 
not different in kind from the febrile 
There may be depression irritability 
and suspiciousness 

(c) exhaustion delirium is practically 
the same as (b) in manifestations and 
occurs after hemorrlngc severe over 
exertion prolonged insomnia (b) and 
(c) may take the form of (d) and (c) 

(d) Acute Confusion Tins mav oc 
cur also in other types of mental dis 
cases such as dementia prccox or manic 
depressive psvcliosis 

(c) Infectious Mental rnfeeblmg 
This may e>ccnr after the infectious 
fevers heart failure or after chrome 
infections 
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IV Brain Syphilis (a) Syphilitic 
iieunisthenii, (&) syphilitic pseudo pi 
resis (c) apoplectic bniti syphilis (rf) 
syphilitic epilepsy , (c) piranoid condi 
tions (luetic) (/) psychoses in tabes 
these liny represent i generil paretic 
element (<7) the mental derangements 
of congenital syphilis 
Of these (6) may be scarcely dislin 
giiislnble from genuine paresis except 
by laboratory tests and the absence of 
the classic course During it korsahoff s 
psychosis attacks may occur and may 
be recognized as a special \anety of 
brain syphilis 

(/i) General Paralysis of the Insane 
This may ocair m demented depressive 
expansile agitated galloping /uicnile 
and atypical forms and forms that are 
associated with tabes Early m the disease 
there occur changes m disposition and 
character defects m judgment unrelia 
bility moral laxity extravagance for 
getfulness Usually at the height of the 
disease and inianably in the final stages 
deep dementia develops The neurolc^i 
cal signs (Argyll Robertson pupils or 
unequal or irregular pupils exaggerated 
or absent knee jerks tremors speech 
and writing defects convulsions) tend 
to make the d agnosis Kraepelin dis 
tmguishes a syphilitic pseudoparesis The 
characteristic colloidal gold curve in true 
paresis would be diagnostic although 
this may have been modified by treat 
nient A classic course may indicate true 
paresis 

Psychoses Due to Internal Fac 
tors I Endocrine gland psychoses 
are due directly to hyperfunction hypo 
function or other pathologic conditions 
of the various endocrine glands seen in 
myxedema exophthalmic goiter meno- 


pausal changes h> pogly cemic states cer 
tain types of vinlism etc 

II Psychoses due to endogenous 
brain disease include brain tumor lo 
bar sclerosis 

III Psychoses due to develop 
mental defects of the nervous sys 
tern arc Huntington s chorea amaurotic 
family idiocv tuberous sclerosis \\il 
sons disease pseudosclerosis 

IV Arteriosclerotic psychoses m 
eluding apoplectic dementia are often 
difficult to differentiate from senile psy 
choses The diagnosis is justified when 
mental deterioration exists with evi 
dence of general bram damage (head 
ache dizziness fainting attacks) and 
more particularly evidence of focal brain 
<laniage 

V Preseniie psychoses exist as per 
nicious late catatonic and paranoid 
forms AJzlieimer s disease an early senile 
deterioration usually with rapidly on 
coming dementia and with definite pa 
tliology IS classed m this group bv 
American authors 

VI Senile psychoses include simple 
demented delinous and confused de 
pressed and agitated and paranoid types 

In the presbyophrenic types there are 
marked memory and retention defects 
with complete disorientation The pa 
tient is mentally alert attentive and able 
to grasp immediate impressions For 
getfulness leads to absurd contradictions 
and repetitions Suggestibility and fab 
rication are prominent 

VII Schizophrenia or Dementia 
Precox This presents four types (a) 
Simple fan i Interest at a low ebb 
apathy and strange behavior delusions 
and hallucinations either abortive or en 
tirelyabsentarecliaracterist c (b) Hebe 
phrenic forms Silliness unexplained 
smiling laughter grimacing manner 
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isnr;, peculiar and changeable ideas 
which ha\ e an absurd and grotesque con 
tent are in e\j<!ence Ideas of grandeur 
or of perscaition ma) occur (c) Cata 
tome form Negatnism and conduct pe 
cuhant\ with phases of stupor or ex- 
citement marked bj impulsue queer 
stereot>’ped belmior. and hallucinations 
arc found (d) Paranoid form Hallii 
cinations delusions particiilarl> of per 
sedition or of grandeur often fairlj well 
s^stematizerl, occur 
Dementia precox is characterized by 
discrepancies between thought, behavior 
and emotional reaction, b\ emotional 
blunting and indifference, b) seclusive 
make up, silliness, defects of judgment 
hvpochondriacal notions suspiciousness 
and ideas of reftreiice, odd negatmstic 
conduct and dreamlike ideas autistic 
thinking (castles in the air) and the 
like The manifestations of the various 
tvpcs of dementia precox are often com 
hinw! m the same individual 
Kraeptlin separates from dementia 
precox a group which he calh f-ara 
flirt Ilia The individuals in this group 
jircservc tliiir ixrsonalitv intact until 
the end Imt there are active liallucina 
tions in, I dcIiisKins without the silh lie 
Inviir of the jirecox cases The disease 
iv progrciiive It is sometimes groiipcil 
under paranoid states 

Mil Epileptic Insanity The psv 
ch Mxc reactions m epilcpsj are listed bv 
‘^trteker and TKat gh» as (u) Per, oil, cal 
ill humor (1) epilej tic dreams or twi- 
I i.1 1 states in which i! ere is crmsi lerable 
^nfiis on fe) dehncnis roniiision with 
Ulluniutions md ecstatic dchisiotw or 
ar xi^tv (d) a 'cnsfious dehrurm* ,n 
wMch ttie conrmion ,s *l,.h» 
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Epileptic furor, when jt follows a seiz 
ure IS extremelv dangerous The patient 
is maniacal homicidal and destructive. 
He maj commit hornble crimes even 
killing or maiming those who are near 
him or dear to him 
There maj also be transitorj states of 
depression and excitement, or there mav 
be paranoic states or dementia precox 
Vni Involutional Melancholia 
This IS described bj Strecker as prob- 
ably being a mixed form of manic-depres 
sive psychosis in which the motor rc 
tardation is often replaced bv restlessness 
and agnation, occurring at the clinuc 
tone in a person who had prcviou«h 
not shown anv manic depressive cpi 
so<les This condition is coninionef 
among women usually ocairnng betw 
the ages of 40 and 45 In men it ma' 
occur between the ages of 50 and 65 
Sympioimto}og\ The general IkIwv 
lor is variable among different patient' 
and often from tune to time m the same 
patient The moo<l is dcprc'^etl and ap* 
prehensivc and there mav lie frensic'^ 
agitated excitement or just restlessness 
There may l^e massive delusional fornu 
tion apprehensive and self deprccalon 
concerning self, family and friends Tlie 
consciousness is usuallv clear and onni 
lation may be good but the scnsorium 
nm liccloiidcfj Tlie patient mav realize 
that her svTnptoms arc abnormal or that 
other {laticnts have delusions Siuo lal 
attempts arc common Some patients 
may lave catatonic phcnomen.a sieh^’ 
fixeil altilules ntalcpsv negatni'”’ 
sterrotvqiv grinvicing m.innen<ms ai.’o- 
nomicniovenimts f wv| refiiial mpnhnc 
Violence rcstivricv^ «!f>tnietnmr" r{ 
socles of violent seoMing tinajpriMeh 
abilitv mutism, an I retenli'-n <i 
and feres TI ere i« often repet' ve 
speech drlm ons *eU acci sation arev-sa 
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lions of others nnd self dcprecition This 
ma> be accoinpamed b> precocious scnil 
itj insomnia disturbeil nutrition ano 
rexn constipation and other digestnc 
disturbances There nia} also be circu 
lator\ and pelv ic s} niptoms The disease 
runs a protracted course Shock treat 
nient is beneficial as is also the adminis 
tration of gonadal hormones 
I\ Senile Psychosis Onet\pe»isu 
all} de\ elops sloi\ 1} \t first there niaj 
be irritabilit} of temper insomnia ma 
laise muscle weakness anorexia and a 
tendenc} to secliisueness I-ater there is 
impairment of memor} especially for 
recent eaents Tlie emotions are de 
tenorated and there ma} be lack of 
sympath) obstinac} stubbornness self 
ishness self centering of interest out 
break of temper moral laxit} and trou 
blesome behavior 

Constitutional Psychoses I 
Manic depressive Psychosis Tins 
ma} be of four tvpes (<i) Mama pre 
dominantiv excited (6) melanchola 
predominant!} depressed (f) mtved 
forms (d) cycIoth^,tnie basic forms 
Here the habitual emotional level of the 
individual is either raised or depressed 
Fluctuations may occur on this habitual 
or average level 

II Paranoia and Paranoid States 
True paranoia is rare Here there is a 
slowly developing and logical system of 
persecutory and sometimes grandiose 
delusions accompanied by adequate emo 
tional response and clear and coherent 
thought without hallucinations 

III Hysterical Insanity For h}S 
tencal convulsions see p 100 for h}S 
tena see p 886 

IV The various impulsive insam 
ities (kleptomania pyromania etc ) 

V The various mental aberrations 
associated with sexual delinquencies 


VI The mental defects associated 
with congenita! ps} chopathy 

VII The mental states of the con 
genital feeble minded These states are 
mentioned but should not be regarded 
as genuine insanities A congenital fee 
ble minded individual however is not 
protected against the development of a 
true insanit} 

Forms of Feeble mindedness The 
various forms of feeble mtndedness ma} 
be classified as follows 

(<i) Forms due to meningitis en 
cephalitis softenings of the brain due to 
vascular diseases tuberous sclerosis 
WiUons disease pseudosclerosis c}st5 
hvdrocephalus 

(b) Amaurotic family idiocv A child 
who is born apparently normal a few 
months after birth develops mabilit} to 
hold up the head has poor vision and 
often has a clierr} red spot on the macula 

(f) Cretinism 
(d) Infantilism 

(<r) Mongolism This may be recog 
mzed b} the characteristic e}es thick 
ened lips and tongue drooling of saliva 
and low mentality 

Microcephal c and macrocephahe forms 
of feeble mindedness are recognized by 
some authors as idiots 

Forms of Dementia Dementias are 
associated with the following conditions 
(a) Tlie dementias of dementia pre 
cox (Schizophrenia) 

(&) Epileptic dementia 

(c) Dementia of the other forms of 
brain lues 

(d) Dementias of general paresis 

(e) Arteriosclerotic dementia 

(/) Senile and presemle dementia 
(^) The dementia of Huntington s 
d sease 

(/») Dementia following head injur es 
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Forms of Stupor Stupor other than 
tliose forms seen in \i<;ceral and mfec 
tious diseases and m poisonings is seen 
in melancholia catatonia paresis epi 
leps) andhjstena 

The historj of the case and the asso 
ciated sjmpioms will usuallj make clear 
file diagnosis of doubtful cases 

Some Special Symptoms of Mental 
Diseases Atlcnlion is hard to coin 
mand m twilight conditions deiina 
idioc} paresis Alzheimer s disease ar 
teriosclerosis confusion dementia pre 
cox 

Sense vnf-resstons do not register ncll 
m imbecility senilitj epilepsy, arterio 
sclerosis paresis Korsakoff s ps>chosis 

Ulusians and IiaUuewattons occur m 
delini cocainism psychosis twilight 
stales h) stern dementia prccox occa 
sionalK m manic depressive msanitj, al 
toliohc hallucinations brain lues paresis 
tabetic psjchoais 

Consciousness ts ehiidcd m manic 
depressive states paresis dehria cpi 
lepsj hvsteria (at times) 

Relcuiion of nteinory is disturbed m 
Korsakoff s and senile psjclioscs It is 
affcctcil in tlic stales that are associated 
witli clouding of consciousness and in 
I arcsis arteriosclerosis akoholic liallii 
cniosis an 1 Alzheimer s disease Imnic 
iliatc nuniorj is tvstial by asl mg for the 
rijHlition of certain words or numerals 
after an interval of one to two minutes 
I-o^s of memory of long past events is 
seen m senile dementia paresis arterio 
sclerosis cplips^ less iii dementia pre 
lox It 1 ^ isstcfl Iv asking alxiut school 
knmletlge and events m ilu. patients 
Ilfs 

Ifcmorv Scot (gaps) arc associ 
aietl With clou ling of cnnsciousncss 
Ifev iiuav low ever include a pcrtoil 
J>cforc the onset of t! e «lisftirl«ncc (ret 


regrade amnesis) as m head injuries 
and attempts at hanging In some cases 
of Korsaloffs ps}chosis and hjstena 
events of a considerable period of the 
past may be forgotten 

Falsifications of memor) and confabu 
lations are seen m Korsakoff s ps) chosis 
senile states paranoia paraphrenia ar 
tenosclerosis prison psj chosis queru 
lous states m some of these associated 
with delusions 

Orientation ts disturbed when the con 
sciousness is clouded and in the de 
mentias In manic depressive iiisai it\ 
and in dementia precox there maj be a 
fault) onentation due to delusions 

Flo t of Ideas Thinking is diffictilt 
in cloudings of consciousness sitcli as 
deliria and twilight states and is re- 
tarded in depressive states of manic 
depressive ps)cl) 0 sis and m dementia 
Flight of ideis occur m mania paresis 
dtlina alcoholic intoxication cocainism 
occasionallv in alcoholic hallucinosis an! 
m epilepsj Repetition of the same ilc^ 
(verbigeration) m speech or in wnimC 
occurs frequentl) in dementia precox m 
wliicli also occurs the t)i)ical /erfahreu 
lieu or loss of the normal association 
of thoughts Confusion of thoiigbfs i* 
associatcel with ordmarj fliglit of ideas. 
Cliaracteristic disturbances of the d ' 
of thouglit is seen m the cotnpuhm" 
ideas 

Lack of fonnahon of gencril ileat i* 
seen in feeble min Iwlncss and demented 
states 

Judgment ts vif'aired in parc«i sen 
lie an I prcsemic dciucntn arlerio^eler 
osis brain si(liih' dementia preetx 
Krrsakoffs psvehosis an<l fcclleninl 
nines? \\ ith defects m jti K nent are 
associafetl iltlusitiK an 1 deliis nal i lei* 

T1 CSC arc of a Irani tor> cluractef m 
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the deljria m eptlcpsj h) stern and 
KorsahofTs ps3chosis Thej tend to be 
transitor} m mama but are usinlh more 
fixed in melancholia and dementia pre 
cox The) are fixed and s\ stematized 
m paranoia 

of the sensibilities is seen 
especnllv m dementia precox paresis 
senile dementia arteriosclerosis Korsa 
kofT s ps)chosts alcoholism feeble mind 
etlness and cretinism 

Dcziatwiis of the nisUiicls are seen 
m man) conditions Amonfj the deaia 
tions ma) be mentioned the rcf>uqnance 
to ingestion of food seen in manic 
depressive ps)chosis paresis dementia 
precox delirn and the loracioiirnw of 
idioc) and the demented states The t»i 
stinct of self prcscnation ma> be dc 
viated in attempts at suicide while in 
the self mutilation that occurs m de 
nientia precox and in h) stern this in 
stmet IS also imoUed at least on super 
ficial anal) SIS of the situation Deznalions 
of the SCX1 al instinct are many and need 
not be entered into here 
Aboiilta and dysbotda (pathologic 
weakness and perversion of will) are 
seen t)'pically m the dementias Tl ey 
are found also in the pS) chopathics and 
in h) stern They may take the form 
of a poverty of movement as in de 
fnentia precox paraphrenia arteno 


sclerosis senile dementia and Alz 
heimers disease They ma) take the 
form of wax) flexibility or of negati 
\istic stupor In epileps) stuporous con 
ditions ma) be associated with inner 
tension Increase of xohintary activity 
IS noted m alcoholic intoxication co 
ciitiism manta paresis epilepS) and 
h)stem and also m deliria Disturb 
ances of will are seen also in focal brain 
lesions Here thc) ma) be associated 
with apraxia 

In maniacal and delirious conditions 
the nslt ts readily dcznablc 

Anxious excitement is seen in manic 
depressive pS)chosis m paresis in de 
mentia precox and in presenile msani 
tics 

Negativism marked mannerisms and 
stereotyp) are seen t)pically m dementia 
precox 

Various forms of defects ik expres 
Sion are seen in mental disease Among 
them may be mentioned Vorbeireden 
m which the patient understands a ques 
tion but responds nonsensically In 
Gansers twilight state seen m hysteria 
the answers may be incorrect though 
relevant 

Aphasias ai d defects of speech and 
of I andnnting are found m many forms 
of mental disease as well as in nervous 
diseases 
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CHAPTER XXIX 


The Vitamins and Vitamin Deficiency Diseases 
(Avitaminosis) 


Tlie \ itaimns arc nutntioml sul>« 
stinces essential for the maintemnce of 
proper nutrition TIicj are contained 
m fruits, \egetables and other foods m 
NTirjing quantities For the maintenance 
of nutritional balance at least a mint 
mum quantity of each of the \anous 
\ itamins is necessary A lack of an> one 
of these in the bod_> will cause a definite 
pathologic state characteristic of defi 
cienqi of that particular vitamin 

Nomenclature: The vitamins are 
named alphabetically , % c , vitamm A. 
B, C, etc Some of the letters also have 
subdivisions such as Bj, Bj, etc, and 
many m addition also carry surnames, 
such as Bj, thiamin, C, ascorbic or 
cevitamic acid, etc The chemical for- 
mulae of several of the vitamins have 
been definitely established and some of 
them are now obtainable as synthetic 
products and may be used parenlerally 

Natural Sources and Physiologic 
Action of Some of tlie Vitamins and 
Diseases Caused by Tlieir Deficiency 

Vuamin A 

Vitamin A occurs in two forms (1) 
As a carotenoid substance found in the 
vegetable kingdom from which vitamin 
A IS formed in the body, and (2) as 
fully formed vitamin A found in the 
anima! kingdom 

(1) Carotene Substances (the pre 
cursors of v itamm A) These are found 
abundantly in green leafy plants and tn 
some tubers, fruits, berries and seeds 
The more intense the color of the fruit 


of a species the greater is its “previta- 
mm A" content Bleached leaves or 
stalks contain less carotene than do the 
unbleached 

Vegetable foods particularly rich in 
vitamm A are 

(a) Leafy vegetables as lettuce, 
spinach, cabbage, beet tops carrot tops, 
unbleached celery, scallions asparagus, 
broccoli, and other green, yellow or red 
edible leafy vegetables 

(b) Fleshy vegetables, i c, green 
peppers, carrots, sweet potatoes red 
tomatoes 

(c) Fruits such as apricots, bananas 
and yellow peaches 

(d) Otlier vegetables as green peas, 
snap beans and yellow corn 

(2) Vitamin A in Animal Foods 
Herbivorous animals derive their vita 
nun A from the carotenoid substances 
in their food which is assimilated and 
converted into v itamin A This is stored 
m the liver and other tissues and much 
of it IS excreted and secreted by the 
vanous glands Carnivorous animals get 
their vitamin A directly from the fleshy 
foods Fish get theirs from the marine 
plants and other foods Humans and 
other mixed feeders get their vitamin 
A from both animal and vegetable foods 

Animal foods rich in \itamin A are 
^gs, whole milk cream butter, cheesy 
beef fat, and fish liver oil, especially cod 
and halibut Lner is particularly rich in 
vitamin A It is absent m vegetable 
fats and in olive oil linseed oil, cocoa- 
nut oil and mineral oils 


( 897 ) 
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Daily Requirements of Vitamm A 
It IS estimated that the minimum daily 
adult requirement of vitamin A is ap 
proximately from 10 to 15 USP units 
per pound of body weight The average 
intake should be about 3000 to 8000 
USP units dailj The ordinary bal 
anced diet usually contains at least that 
much Pregnant women require about 
6000 to 10 000 U S P units daily Grow 
mg children require between 6000 and 
10000 U S P units of vitamm A daily 
The daily requirement of all vitamins 
IS increased during (a) Increased meta 
bohe activity (6) increased Caloric m 
take of food , (c) increased carbohydrate 
intake (d) fevers, (e) pregnancy, (/) 
hjperthjroidism and (g) growth 

The average vitamin A content of the 
commoner foods expressed in U S P or 
mtcrmtional units is as follows Milk 
2000 units per pint butter 2000 units 
per ounce one egg yolk 600 units cod 
liver oil 2000 to 1300 units per tea 
spoonful (drachm) halibut liver oil 600 
to 7200 units per large drop The pre 
Mtamm A (carotene) content of foods 
IS for example Carrots % lb fresh 
or boiled 2000 units, cablxige lb 
fresli or boiled, 1000 units Some of the 


12 rats are tested so as to determine 
the average gam m weight The USP 
unit and the international unit are iden 
tica! and are more accurate tlnn the 
Sherman unit One or two Sherman 
units roughl> approximate a U S P unit 

Physiologic Action of Vitamin A 
Vitamm A acts upon epithelial and other 
structures of the eye, upon the epithehal 
structures of the skin and it toget er 
with other factors mnuences growth and 
increases body resistance to infection 
A deficiency of vitamin A vv ill cause e 
generative changes m tlie various stnic 
turcs An increase of vitamin A above 
the normal is not associated with any 
disease . . 

A deficiency of vitamin A m the b > 
may be due to a diminished intake or 
the inability of the body to utilize or 
to store the vitamin or tiie 
factor (carotene) This may result ro 
disease of the liver from coating o 
intestinal mucosa by oils or by 
mucus, and may also occur m dia 
meUitus . . 

Pathology Hypovitaminosis oi 
affects the eyes the teeth the respira 
tory system the skin tlie digestive tra^ 
the genitourinary tract, and the nerv 


green leafy v egctablcs contain from 1000 
to 10000 units per ounce 

The Unit The USP or mterm 
tional unit of vitamm A is equivalent 
to 0 6 microgram of carotene and to 0 3 
microgram of vitamin A* Tlic Sher 
man unit is expressed in ' rat growth 
units It represents the daily amount 
of Mtamm A necessary to add to a 
standard diet (free of vitamin A) in 
order to have a test rat gam an average 
of three grams per week over a period 
of from four to eight weeks From 8 to 

• U F *TTie ViUtnn*" A M A 

p 11? 1939 


system 

The Eyes Among the early symi^^ 
toms of vitamm A deficiency is 
blindness or delayed adaptability to i 
clianges caused by a deficiency of t e 
ual purple This fact is utilized as a 
for determining the deficiency of " ^ 

A m the body Various type*- o ^ 
ratus arc now in use for detcrniminK 
degree of night blindness and the n 
tly with winch the eyes become a<np 
to darkness after bav mg been expos 
light Two tvpes of apparatus - 

uscil are the Birch Hirschfcld p ° , 
eler and the Ilccht and Feldman a 
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tometers Se\crc gndes of \itamm A 
deficienc) will cause mctiphsii of the 
conjunctival and corneal epithelium and 
xerophthalmia resulting in complete 
blindness 

Teeth These inaj become soft due 
to scarcity of enamel Tooth deformities 
m thejoung and pjorrhea in adults lia\e 
been attributed to vataniin A deficiency 
It IS quite hkelj tint such <lcfects nia) 
be due to general malnutrition rather 
than to anj specific dcficienc) 
Respiratory Tract Keratinrzation 
of the epithelium of the respiratory mu 
cosa is hkel} to lead to bronchitis pen 
bronchial inflammation bronchiectasis 
and severe tjpes of pneumonia 
Skin This becomes drj and rough 
and may develop a papular eruption 
the sweat glands may atroph) 
Gastrointestinal Tract This ma> 
show evidence of hyperkeratosis espe 
cially of the esophageal mucosa 
The Liver Disease of the liver fails 
to convert provitamins and to store 
Vitamin A Therefore m the various 
types of cirrhosis in other severe liver 
diseases and m catarrhal jaundice avita 
minosis A often develops 
The Blood It was pointed out bj 
Abbott and Aiiman that in vitamin A 
deficiencj there is a decrease of poly 
morphonuclear neutrophils a relative m 
Crease in large lymphocytes and the 
presence of degenerate cells 
Genitourinary Tract There have 
been reports of cases of complete ob 
struction of the ureters and renal pelvis 
due to accumulation of keratin zed cells 
The formation of renal calculi was attnb 
uted to Vitamin A deficiency This re 
quires further study 
Nervous System The formation of 
various lesions m the nervous system 
Was noted by many observers when they 


fed experimental aninnls on a diet lack 
mg in vitamin A 

Growth and general development 
may be retarded when vitamin A is with 
held from tlie diet over a prolonged 
period Vitamin A seems to be an antag 
onist to thyroxin and should be bene 
ficial m liyperthyroulism It also is said 
to be beneficial in senile vaginitis 

Resume Vitamin A is necessary lor 
maintaining the epithelial tissue in a 
proper state of nutrition thus preventing 
degenerative changes in the eyes the 
nervous system and the various epithelnf 
structures and for limiting the suscepti 
bihty to infection (For availability and 
therapeutic use see pp 914 916) 

I itamm li (1 itnmm B Complex) 

Vitamin B is a complex v itamm made 
up of an apparently heterogeneous group 
of specific substances each having its 
own chemical and physiological proper 
ties There IS however sufficient homo 
geneity m these substances to merit their 
inclusion into one complex group One 
of their common properties is that they 
are all water soluble and before they 
were individually identified they were 
classified as a single water soluble vita 
mm m contradistinction to vitamin A 
which was known as a fat soluble vita 
mm 

Source The vitamin B group (vita 
mm B complex) is found m most of the 
natural foods in sufficient quantities for 
the normal individual s needs TJie germ 
and the bran of cereals as m wheat oats 
etc and not the kernel contain this 
vitamm complex Brewers yeast is par 
ticularly nch in v itamm B complex 

The Specific Factors of the Vita 
min B Group Vitamin Bi is synthe 
sized as thiamin chloride an antmeuritic 
or antiberiberi factor 
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\ ttamin B_ or G is known is nbo 
fli\in which prevents or cures chalitis 
and certain occular changes 

Nicotinic acid (thePP factor), which 
maj be another factor of B2 or is closely 
allied to It, IS the pellagra preventative 
or pelligra cuntive factor 

Vitamin Bt is a growth factor in 
pigeons 

\ itimin Bi is an intiparaljhc factor 
in rats and clucks 

\ itimin B IS a weight maintiining 
factor for pigeons 

Vitamin Be is an intidernntitis factor 
for rits and appears to have similar 
properties to vitimifi II and factors I 
and ^ B seems to be of benefit in the 
treitmcnt of certain tvpes of neuro- 
muscuhr dvstrophics 

Tnetor W isa growthcs<cntnl for rits 

Pintothenic icid or filtrate fictor is 1 
nutrition'll dermatosis prcventitivc in 
chicks 

Tlie specific factors of the vitamin B 
group that Imc thus far proven to be 
of clinical importance to man arc v Mamin 
Bi or tliiainin ch’onde, nlwfiivm mco 
time acid (I’P factors) and vitamin Br 

Vitamin Bi (tluainin hjdrwhlonde) 

\ itannn Bi is dcrivivl from fomj ami is 
alv> svnllietizctl as thiamin hvdrochlondc 
For cluneal u«c the natural protfuct isdc- 
nveil from vcisi and otlur substinccs 
It i« disjicnscfl m various jircpintions 
and comlnnaticms and uiuler 1 host of 
trade names Tlic svnthctic pnxliict his 
a definite fomnila and is iinrkrtcd as 
thntnm Imlrochlonde or 111 ronihinition 
with mher sulistincvs 

F ooef Sources • Tlic quami v of xm 
mm B, m am one j){>e 0/ fxxl » mt 
qrcit. m o'dcr in get in 1 !e<|uate 
amount of this vitairm a varielv 01 foo«! 
IS o'rrcswr) \ I ai m B, is not sinrctl 
in r Jftji ite ties m the tisssits It is 


therefore necessarj to obtain a dailv sup- 
ply of It from vegetables, such as pota 
toes thclegumens (raw or canned) from 
fruits nuts whole grains, itid cereah 
(not refined flours or refined cereals) , 
from animal foods is milk, tggs tn««c)e 
meats and organs (spleen pancreas kid 
neys lung hver, etc) Chicken and pork 
are siid to contain a greater qiiantitv of 
vitamin Bj than do other meats, or milk 


Prolonged boiling or the addition of an 
ilkah while boiling destro>s the vitmun 
In cooking vegetibles more of the viW 
mins remain m the water than m ih^ 
vegetables Yeast is the richest source 
for all the B v Mamins. 

The Vitamin Unit The unit of 
Vitamin Bj 15 based on the minimum 
quintit> required to prevent beribeti m 
test animals The two kinds of 
gencnll) emplo)cd are the intemalioi’i 
or U S P nnd the Sherman unit 

The international or USP 
adopted at the Intcrnalioml \htim” 
Conference and recommended to t * 
Vitiinm Advisor) Committee of kJ 
Plnnnacopcia in 1938 is ‘ TIic poteno* 

of three mtcrogrims of thiamin chlo^^ ^ 
equals one unit of vilimin Bi 
one mlemalional unit of vitimm • 
equals three micrograms or three one 
thousandths of 1 milligrim of tlnam 
chloride One milligram (1 mg ) oft 
mm chloride represents 333 V SP^’’ 

The Sherman Chase unit 
matcl) two Sherman Onse units eqi 
one inlemalioml unit . . 

Human Daily Requirements ^ 
Vitamin B, Tlie duh reriuirctnei « 
Mtimm B| seems to dej>end vj^'^ ‘ . 
Cifnni. lutnke of foo«l (larnoiHr ' ^ 
cirliohvilrucs ihc weight of the n 
ttal the condition of the ki h *■> j 
the Ixmcl excretuns the age ' ^ 

\i<h»! tie nteUilxlie rate arf "he' 
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pr<^mnt or hctidng Many of tlie 
imhors who have studied this problem 
fai! to agree as to the exact number of 
units required did} The disagreement 
IS ciiiefl^ due to the dilTereut require 
ments of the \anous races lecause of 
differences m food habits differences in 
stature of the imlu idinls and the unequal 
standardization of the unit 
Cowgill* states that a viaii weighing 
about 99 pounds or 45 kilograms re 
quires about 135 Internationa! units of 
the Mtaniiii one weighing 154 pounds 
or 70 kilograms nee<la approxiniafeh 
280 international units and still heaxier 
persons weighing about 19S pounds or 
90 kilo grams require about aoO inter 
national units The mmiber of units 
therefore depends largeU upon the num 
her of Calorics required for maintenance 
of the individual Rose" estimated that 
the dadj intake is approxmntciv 15 
international units or 30 Sherman Giase 
tmits per 100 Calories of food ingested 
Dun/Iff prc(/)miC\ and laclalioii there 
IS greater demand for vitamin Bj and 
the intake tlicrefore should be about aO 
per cent more than under other ciraim 
stances 

During childhood because of growth 
and development the unit intake should 
be proportionately greater than in the 
adult 

In if creased tnetabolic actizHy as in 
fe\ ers and in hyperth) roidism the vita 
min requirement is increased 

Since vitamin Bj is easilj excreted by 
the kidney s and the gastrointestinal tract 
It is obvious that when there is polyuna 
or diarrhea or severe vomiting the unit 
intake of vitamin Bj si ould be increased 

* Cowgill Geo R Ph D Human requ rements 
B —The V tam ns A M A !9S9 p 236 

M S The Foundat ons of Nntr on 
1933 Macm llan N Y 


in proportion to the excessive amount 
lost from the body through these chan 
ncls Con gill Rosenberg and Rogoffi 
have shown by experiments on dogs 
that vigorous diuresis has resulted in the 
appearance of anorexia and of other 
signs of vitamin Bj deficiency chiefly 
because of the great loss of this vitamin 
through the kidney s 

Test for Detection of Vitamin B 
in the Body Accurate tests have as 
yet not been devised but an approxi 
male idea as to the amount of vitamin 
Bi in the body may be obtained by the 
examination of urine It has been found 
that normal adults excrete an average of 
about 12 intcrnatioinl units daily and 
that excretion of less than three units is 
found m cases of beriberi or other t> pes 
of polyneuritis It has been suggested as 
a test that when 350 units of vitamin Bj 
are administered to a normal adult there 
should be an excretion in the urine of 
about 30 units of thiamin chloride 

Another lest utilizefl is the defermim 
tion of the bisulfite binding power of 
the blood The bisulfite binding power 
of the blood is expressetl bv milligrams 
of pyruviC acid This normally ranges 
from 3 5 mill grams to 6 milligrams per 
100 cc of blood Elevated values indi 
cate vitamin Bi deficiency 

Physiology of Vitamin Bi Vita 
nun Bj has definitely proven to be an 
antibenberi vitamin Deficiency of this 
substance causes beriberi certain types 
of neuritis and other signs of avita 
mmosis Bj though not as marked as is 
beriben \ itamin Bj also exerts a defi 
mte influence upon various nietabol l 
processes particularly upon carbohy 
drate metabolism A lack of th s v ita 

I Cowg 11 G R Rosenberg H A and RogolT 
J Am J Pli>s ol 95 537 Dec 1930 
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mm in the S) stem produces a defiaenc\ 
of oxjgen in the heart muscle, kiclne}s 
and brain Tins results from an msuf 
ficient uptake of ox}gen in the presence 
of dextrose and an increase ir pyrin ic 
acid m the presence of lactic acid Both 
of these conditions are correctiWe bj 
the administration of vitamin Bj (thia 
mm hjdrochloride) because it brings 
alxiut oxidation of p>ru\ic acid (Canta 
row and Tnimper) 

\ itamin Bi deficiency may arise from 
an insulTicient intake a too rapid excre 
tion In bow el or kidney s orb\ dtcrcascil 
absorption Since \itamm B| is lost 
through the kidne\s and the feces it is 
oliMous that under certain araim 
stances such as diarrhea and polyima 
an exccssnc amount of tiie substance 
ma\ filter through the intestinal canal 
and tlie kulncys tlicreby causing a defi 
citnci In <!i«cascs of the mucous mem 
branc of the intestinal canal hy|Knita 
mmoMs Bj results from the deficient 
ah->orft»c power of the IkiwcI because 
of insiifTictcnt permeability of tbe mu 
cosa 

Pathology 1 Iy-po\ it mitnosis of Bi 
afTctts larioiis organs and causes a mim 
l»cr nf ili*ca<cs 

The Heart The well known cardiac 
Mill] toms in l*iri!xri demonstrate that 
ihc cardiac init clc can lx: greatly m 
jiirctl l^ \itamm Bj deficiency Cowgill 
PiimiLamm Bi Kasnodeaded 
inllneiKt. on the nonnal heart, onlv in 
die I’t Irricunt organiMii docs admimy 
trati n tl tlic \itaiiiin result m demon 
'•rat tr rffect Hie rfTect of aitamm de 
ficiency o*i the I cart it manifcMwI 
ladnranlia a^graiated !> the lca*t 
rxrrti n dv jiwj c«oui right and left 
yminadar mlugrmrTi' ami nfirn apical 

r I -tval 1 1 f 1 inmirs In ca«es of 
ini»ardal wmkne" aMomfe^l with 


dilatation and signs of congestive heart 
failure the addition of adequate doses of 
Mtamm Bj to the other cardiac thera 
peutic agents helps to correct the cardiac 
output and imparts a sense of well being 
to the indn tdual by removang the great 
fatigue they usually experience 

The Nerzous System The central 
nervous system the autonomic system 
and the peripheral nerves show deacled 
evidence of impaired function m vita 
min Bi deficiency This is particularly 
true of the peripheral nerves as is cm 
denccil m polyneuritis and bcriben 
The Digestnc System Anorexia di 
gestive disorders such as flatulency, con 
stipation diarrhea or both, coaled 
tongue or glossitis and yarioiis signs of 
malnutrition are fairly common m h\ 
povitammosis Bj While the gavtro* 
intestinal manifestations arc not speafic 
for this deficiency they are nevertheless 

prominent findings 
Diseases Caused by Vitamia Bi 
Deficiency The most important of 
the diseases caused by vitamin Bj de 
ficiency is benben Other diseases 
as neuritis and polyaieuritis found dur 
•ng pregnancy and cases of diabetes pel 
lagra sprue pernicious anemia coliu^ 
and alcoholism ma\ be assocntcil with 
Mtamm B| deficiency or may be anich^f 
ated by tbe proper u«c of tins vitamn 
Dcnbin is dcscrilxxl as a deficirt'<^ 
disease due to the Lack of vitainm Bi 
in the diet It is characterized bv n “1 
tiple neuritis edema and cardiac 'vrak 
ness Tbo'C who siib'ist cxclti ivcb 
nearly exclitsiyclv on a diet ot polidrf 
ncc arc subject to attacks of t'crd'*^’ 
l••amlsc vitamin Bj is containol m 
external hvers of the rice wb cb is 
I letch remoyetl by ovcrmtUing or f*’ 
isl ing Berd-cri occti-< in tbrev f 
(1) Drv licrdxTi in vsbicb t!>c 
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toms arc refenble chietT} to the nervous 
svsteni (2) v\et bcrihcn in winch the 
out^tanflmfj svmptoms arc generahred 
edenn or anasarca and (3) the acute 
or pernicious tape in which there occur 
serious heart svinptoins that niaj cause 
sudden death The onset of the disease 
IS insidious with general nnlaise weak, 
ness mild gastrointestinal disturbances 
diminished exercise tolerance heaviness 
in the legs and cardiac palpitation Par 
esthesias soreness of the muscles and 
extreme sensitncncss of the nerve 
trunks soon follow the prodromal sjaiip 
toms this IS followed h) loss of sui>cr 
ficial and deep reflexes ^\lth the occur 
fence of the diminished reflexes there 
develop edema of the legs and s>mptonis 
of cardiac decompensation The edema 
maj varj from mild pretibial pitting to 
verj severe swelling At this time ef 
fusions maj appear m the pericardium 
the pleura and occasional!) in the pen 
toneum The sjniptoms referable to the 
nervous sjstem are progressive as is 
evidenced b) the development of the 
steppage gait or marked ataxia loss of 
tendon reflexes and electrical reactions 
of degeneration There may develop 
at this time wnst drop and foot or toe 
drop associated with considerable pam 
Occasionally aphonia due to vocal cord 
paral)sis may develop There are also 
mental symptoms such as confusion and 
occasionally Korsakoff s syndrome 
Polyneuritis Polyneuritis may occur 
from conditions other than vitamin 
deficiency Whether polyneuritis is due 
to vnlamin Bi deficiency or to other 
causes it js benefited by the admims 
tration of vitamin Bj When polyneuritis 
IS due to vitamin deficiency the onset 
IS usually insidious though jt may be 
rapid with heaviness in the legs and 
tenderness of the calf muscles when 


squeezed Walking becomes difficult 
particularly because of weakness m the 
legs and if walking js persisted in after 
the feeling of weakness has come on 
there may -be sudden collapse because of 
the failure of the lower extremities to 
uphold In milder cases there may only 
he burning of the soles of the feet with 
numbness of the dorsum and lower part 
of the ankle The weakness m the ex 
trcmities eventually spreads to all parts 
so that It affects both the extensor and 
flexor muscles and foot drop results 
Tlie hyperesthesia is almost bandlike 
and IS follow ed by anesthesia w ith 
atropJiv of the muscles and of the skin 
over the affected part The upper ex 
trcmities usually become involved quite 
late m the disease although occasionally 
the symptoms in the upper extremities 
may precede those in the lower The 
symptoms in the upper extremities are 
weakness in the hands hyperesthesia 
and anesthesia with Joss of tendon re 
flexes and often wrist drop The spbinc 
ter reflexes are usually maintained until 
quite late m the disease Mental symp 
toms may be those of euphoria or de 
prcssion The rapidity with which the 
symptoms spread and the length of time 
they may continue depend entirely upon 
the amount of deficiency and the ability 
of the individual to respond to adequate 
dosages of vitamin B 2 (For availability 
and therapeutic use see p 915) 
Vitamin Bo and G Riboflavin 
Riboflavin lactoflavm vitamin G or 
vitamin B 2 is a yellowish green fluores 
cent water soluble pigment found in 
fairly large quantities in milk h\ er kid 
neys muscle yeast egg white and egg 
yolk barley malt dandelion blossoms 
grasses and other plants It seems to be 
formed primarily in the green leaves of 
actively grow ing plants where it is found 
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in greater concentration than in an> 
other part of the plant In broccoli the 
leates contain twice as much nbofla\in 
as the flower buds or the twigs It is 
excreted in fairh large amounts in the 
urine Riboflavin has been svaithesizcd 
and has a distinct chaniuiT fomtnla 
Physiology Goldberger and Lillj,* 
in stud>ing pellagra found tliat some 
of the animals on a deficiencj diet dc 
vclopcd a deniiatitis in anj one of the 
following parts The ears, the front of 
the neck the upper part of the chest 
forearms back of forepaws shins or 
the back of the hindpaws Scbrell and 
Butler induced riboflavin deficiencv in 


ment of Borquin Sherman units of ribo 
flat in to prev ent deficiency manife ta 
tions are In children up to ten years of 
age about 400 units or 20 units per ICO 
Calories if more than 2000 Calones per 
dav are consumed, in adults also 20 
units per 100 Calones Steiperhng rec 
ommends 4a0 units for boys under si< 
and girls under seven years of age 
340 units for bovs from seven to ten 
and girls from eight to 13 years of 
age, 600 units for older children and 
adults, or approximately 570 units per 
capita population In riboflavin defi 
ciency, one to three milligrams of co' 
talhne nboflavin given daily would cor 


humans This was manifested by the 
development of mascerated areas at the 
angles of the mouth (cheilitis) which 
dtvelopetl into transverse fissures Tlie 
mucosa of the hps Ixfcanie shm almost 
r«l and had a denuded appearance 
There were also greasv scliorTlicic ac 
cun uLitions at the ahe insac around the 
eves and in son c in<tanvcs on the cars 
’nte'C lesions (hsapi>earcd after the pa 
luaits were trrited with rilioflavtii 
nicoiimc acid had no cfTect It is there 
fort assumtd that nlxiflavin is just one 
of the coiistitiiints of vitamin Fj the 
al *inct of which mav l»c partly rcspoiisi 
1 1c for some of the imniftstations of 
jK'lhi.ri I lit not for the «itirc svndromc 
vnd that rilxiflavin is conccnietl vsilli the 


rcct the deficiency 

Unit The unit of riboflavin (Cor 
quin Sherman unit of vitamin G) repff 
sents three to five micrograms of the 
substance Others give it a higher value 
eight to ten micrograms per unit or the 
amount required for a rat to 
Gm weight in 30 davs One m? (1^ 
micrograms) of nlioflaviu i« equivalent 
to 400 (Borquin Sherman) units of 
mm B_ (G) 

Source of Vitamin B I ncr «tuui 
acli concentrate is one of the nio«t «ti$ 
factory sources of vitamin B-* Ribofhi'’’’’ 
IS svnthcsizcd from several substances 
(For availabihtv and therapeutic uf 
sec pp 915. 916) . 

Nicotinic Acid or Nicotinic Aei 


dev cloi>tncnt of lesions around the mouth 
an 1 in the g'istrointestin.al tract iii 
htmwtis and mav proflticc nutritiona! 
dennntiMs in chicks an 1 cataracts in rats 
It IS luw 1>ohevcl iKat meoiinic acil 
an I iin* nUU-ixin ^ j>e)Ia,,ra prt 
sent mie vuinun 

Daily Requirement of Riboflavitt 
\cv«ri’ig Jo I oMi tie slaifs roiutrc* 


Amide fTAe pp Factor; 
aad (amide) is identical "Uh the I 
factor and is out of the co istituents * 
vitainm It is known chtitucalh i* 
pvndin 3-carbo\vlic acid The dcrcioi^ 
aes prwhiccsl bv an ina Icquate an''^’’’ 
in the sv«teni are jiclbgri al 
dt orders such as proctiti’ (ibirrbea^ 
demuiiiis pignicnlatum an 1 tb d-e* ’ '■ 
of the skin glossitis stoniatiits uret 
lis vaginitis and nmon< aid n'« 
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disturbances \icotintc acid is a prosen 
remed> for the successful treatment of 
pellagra but Ins no effect upon the polj 
neuritis which nn\ occur in pelhgn 
This phase is iniprosod witli the use of 
thiamin chlonde Nicotinic acid cures 
black tongue in dogs 
Pellagra is classified as a deficienc) 
disease due to a\itaminosis of one of the 
B complex group and possiblj to a lad 
of other substances % ital to proper metab 
olism Pellagra is found among those 
who are on a deficient diet or ha\e gas 
trointestinal disorders that interfere, with 
the absorption of the material necessary 
for Its presention In this coimtrs pel 
lagra is found among some of the south 
erners who subsist largely on corn pone 
and molasses and among the population 
of the entire countr) who are imeterate 
drinkers and keep themselves dntnk for 
months at a time During tlieir debauches 
their diet is restneted and during those 
intervals the gastrointestinal tract is so 
disturbed that it is incapable of absorb 
mg the vitamins unless the) are admin 
istered m concentrated form Persons 
on a strict poorl) chosen or fadist diet 
and the insane maj also dev elop pellagra 
because of dietar) insufficienc) 
Symptoms The disease is slow in 
onset the prodromal period may be two 
or three months During this stage there 
are vague digestive disturbances loss of 
appetite slight diarrhea mental depres 
Sion headache vertigo and insomnia 
Later there develop the characteristic 
skin lesions on the back of the hands 
oeck and face chiefly over areas ex 
posed to the sun The lesions are gener 
symmetrical in location on the body 
and are sharply defined They start as 
an erythema and then darken the skin 
may become hardened vesicles bullae 
or fissures may develop and secondary 


infection may set in The digesfiv e 
symptoms are anorexia stomatitis glos 
sitis dnrrhea and achylia gastrica The 
nervous symptoms vary from functional 
neurosis to severe dementn and cord 
changes (Scr Pig 3 p 134) 

Treatment Patients who were given 
riboflavin alone did not show complete 
recovery while when nicotinic acid was 
added or when nicotmic acid alone was 
administered many of the pellagra pa 
licnts were apparently cured 

\icolinic acid alone or in conjunction 
with vitamin B complex appears to be 
an ideal method of preventing and curing 
peHagn and other deficiencv diseases 
of that type An adequate amount of 
brewers yeast with a diet rich m green 
vegetables fruits milk and liver will 
because of tlie vitamin content improve 
or cure dlls disease (Sec pp 916 918) 
Dosage Tor prophylaxis when on an 
insufficient diet or in a nonabsorptive 
state 20 to 60 mg can be given daily 
For treatment where the disease has 
already developed 100 to 1000 mg may 
be giv en in div ided doses daily it may be 
administered orally or parenterally 
Other Vitamin B Factors Vita 
mins B4 B5 and the W factor are 
still m the preclmical stage of studv 
From the studies upon laboratory ex 
penmental animals only this much may 
be said that B3 is a growth factor for 
pigeons that B4 is an antiparalytic 
factor as applied to chicks and rats 
that Bg IS a weight maintenance factor 
for pigeons and that factor \V is a grow th 
es«enttal for rats Future studies of these 
factors mav prove their values as nutn 
tional substances m man 
Vitamin Be (Pyndoxine) The Rat 
Antidermatitis Factor \ itamin Bg is 
found in fairly large quantities m maize 
(Indian com) and it has also been pre 
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pnred s\ntheticatl\ m crjstalline form 
The administntion of Mtamm Bo has 
hifed (o aire pellagra or black tongue, 
ami hkcuise failed to prc\ent the occur- 
rence of pellagra when guen in conjunc- 
tion witli a pellagra forming diet IIow 
c%cr Spies ft cM report that thej used 
pjridoxine for the treatment of scacral 
ca«es of pellagra and beriben who suf 
fcrctl from neiaoiisness insomnia, irnta 
bilit\ , alxlotninal pain, w eakness and dif 
ficiiltj m walking He administered 50 
mg of pj ridoxine in normal salt solution 
mtra\cnoitsl\ and witliin 24 hours the 
patients were free of sjmptoms Pjri 
dnxinc is said to cure the acrcKhiiia like 
dermatitis of rats It is considered as a 
distinct entilN belonging to the a itaniin B 
complex group and appears to be of nu 
trilional aaliie in man but its exact role 
has as not >ct l»cen ilcfinitclj proven 
Rcccntl) reports have appeared m the 
hicratiirc citing the beneficial results 
obt4ainc<1 from the use of vitamin Be in 
pseiulo mnsCTilar djstrophv,^ the nonen 
cephalitis t)i>c of parkinsonism* * die 
dosis * and in arstaiml pohnnirifis 
when given in conjunction with vitamin 
1" (lor avnilal ihtj and therapeutic 
— .... oir. oiev 


ent it IS administered in conjunction 
with other vitamins in defective nutn 
Cional states It has been estimated bi 
Jukes*- that the pantothenic acid re 
quireinent for the chick is something like 
I 4 mg per 100 grams of diet Intensive 
studies are now being conducted to de- 
termine the role plavcil b> pantothenc 
aad m human nutrition (For avaulibil 
itv and therapeutic use seepp 916 9IS) 
Avitaminosis B ma> be caiiseil b\ a 
dcficicncv of one or more of the R com 
plex group due cither to insiifncicrt 
intake or deficient absorption and utili 
zaiton of one, of several, or of the entire 
B complex group 

Viinmin C (Cerilamie Aeiil) 
Vilamm C is tlie antiscorbutic vitamin 
(cevitamic aad) In human licings it 
IS found m fairl) large quantities in li e 
adrenals and m the cirailatmg W 
Srent Gjorgvi isolated hcxurcmic ici* 
(cevitamic aad) from the adrenal 
claiming that to 1 mg dailj of this 
suhstance will protect against sctirva 
In fortj vitamm C is found in alnm 
tiance m citrous fruits and green veK^ 
tables It IS also sviitlicsizeil anJ ■* 
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known under the following names As 
corbie acid hcxuronic acid or cc\ itamic 
acid 

The normal Mtamin C content of 
the blood ranges from 0 8 to 18 mg in 
100 cc Values of 0 3 mg to the 100 
cc of blood are found in scurv) The 
mean vitamin C blood concentration is 
about I mg to the 100 cc The normal 
output of ascorbic acid in the urine is 
about 13 mg dail) 

Sources Among the foods rich in 
vitamin C are oranges limes lemons 
(raw and canned), tangerines tomatoes 
(raw or canned) fresh strawberries 
black currants green peppers raw cab 
b'lge properl} prepared leaf) green 
' egelables such as spinach brussci 
sprouts kale broccoli parsle> and dan 
dclion leaves Other important sources 
are onions kohlrabi cauliflower tur 
nips and beets Lettuce endive and 
escarole have a lower vitamin C con 
tent Fruits other than citrous type 
such as apples bananas pineapples con 
tarn a lesser quantity of vitamin C and 
dry cereals and the legumes are devoid 
of Vitamin C However almost any 
seed soaked in water for 24 hours and 
kept moist for a few di>s until it sprouts 
develops an effective antiscorbutic sub 
stance and retains it even when cooked * 

Among the animal products liver is a 
fair]} good source of vitamin C Cooked 
meat muscle contains ver} little Butter 
®Sgs and cheese contain no vitamin C 
and pasteurized milk very little 

Physiology Vitamin C has an effect 
upon the intercellular colloids and on 
the cells as a whole It influences favor 
ably the red corpuscles platelets and 
other blood elements also the bone and 
the denture 

^Eessey Otto A PhD The V Urn ns A 
M A 1939 


Defective intake or scarcity of vita 
min C in the s} stem w ill affect the ends 
of the long hones causing rarefaction of 
the cortex and various osseous changes 
The costachoiidral junctions become en 
laigcd Tlic periosteum shows weaken 
ing of its attachment the periosteal le 
sions arc prone to be complicated fay 
bemorrliages The teeth become weak 
ened and defects develop in the enamel 
and the dentine The gums become swol 
len ulcerated and maj become gan 
grenous often causing hemorrhage The 
eyes show ecclijmosis and occasionally 
there may be other signs of eye trouble 
The shn develops the charactenstic 
scurvy lesions follicular or petechial 
hemorrhages These hemorrhages are 
commonl} noted m the lower extremi 
tics The Viscera also suffer from this 
deficienc} showing hemorrhages and, 
occasional!} necrosis and ulceration The 
adrenals usual)} atroph} 

The Unit One mg of ascorbic acid 
equals 20 U S P units Orange juice 
freshly prepared from fresh fruit con 
tains 138 USP units per cc 

Dailjr Requirements It is estimated 
that infants require from 8 to 50 mg 
dail} children from 22 to 300 mg or 
more dail} adults from 30 to 100 mg 
or more duly During pregnancy and 
lactation the quantit} of vitamin C 
required is larger than at any other time 

The individual requirement of vita 
min C can be fairly accurately deter 
mined b} one of three tests 

1 The resistance or fragilit} of the 
blood capillaries 

2 Tlie excretion of ascorbic acid in 

the urine 

3 The ascorbic acid content m the 
fasting blood 

Pathology A deficiency of vitamin C 
causes a number of diseased conditions 
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Scurvy ina> be induced experimen 
tall) b) withholding \itamm C from 
the diet, and is curable only with vita 
mm C therefore scur\y is definitel) a 
s itamin C deficienc) disease Scurvj 
ma> occur in various degrees of sevent) 
Mild* cases or latent scun.) often fail 
of detection Spongj gums tender shins 
1 tendenc) to subcutaneous hemorrhages 
and the low vitamin C content of the 
blood are the diagnostic entena (I ig 5 
p 135) 

In the oneviias and heinorritaffic dis- 
eases, a low vitamin C blood level is 
often encountered, while m leukemia 
the vitamin C content of the blood often 
shows a high value Pigiuentalion of 
the skin such as is found m Addison’s 
disease has been lessened b> the use of 
vitamin C and it lias been suggested 
that this vitamin ma) be a specific in 
lut'iis erMhematosts 

In ffaslrotnlesttiial diseases because 
of jioor absorption and notwithstanding 
an adcrjtiate intake there ina> occur a 
ilcficienc) of vitamin C in tlic b!oo<l 

In infeelious diseases and feters. vita 
mm C IS poorl) absorbed, therefore 
abundant ijuantities of orange juice or 
lemonade should be given, and if the 
administration of concentrated vitamin 
C l>ecomc5 nccessarj. ceviiamit acid 
should be given parentvnll) 

Vitamin C has l>ecn used by Durkland’ 
in the treatment of essential heiita- 
turi 1 where no gross evidence of vitamin 
C ilrfieienc) or of scurvv existnl Its 
u»e has also l^-cn efTictivc m the treat- 
ment of chronic It ad foifoiiiii/ Four 
htm!rr<t such cases were trciteil b> 
Holms Camjtx-ll an 1 \nil»erg,S who 


found that 100 mg of ascorbic acid 
given dai!) produce better results than 
the treatment with calcium (For avail 
abilit) and therapeutic use see pp 917 
918) 

Vitamin D 

\htamm D has a definite effect upon 
calcium and phosphorus metabolism It 
IS the antirachitic \ itamm and chemicalli 
belongs to the sterol group Calcium and 
phosphorus metabolism is influenced by 
a number of factors sucli as activit) of 
the parath)roids sunlight, and artificial 
ultraviolet radiation While both hj^pcf 
actnii) of the parathjroids and cxccs 
sivc use of vitamin D cause Iivperca! 
ccima, their mode of action is enlireh 
different The parathyroids abstract cal 
cium from the bonj skeleton and de- 
posit It in the blood stream, thus causing 
rarefaction of bone \htainin D, on the 
Ollier hand, causes not only an increase 
of calcium in the blood hut also « 
cessivc deposits of it in some portion o 
the bones The action of sunlight is sum 
hr to tint of \ itamm D 

Stiidics b) Bills' tme slioi'" 
there arc at least 10 different '•ten? 
derivatives that exhibit properties o 
vitamin D Five nf these arc rccogm^ 
aid** chciTiic.ilIy and the otlicrs arc dis 
tinguishvx! b\ fragmentary chemical an 
phvsiologic diffircnces However, I 
action of nio«t of tliem arc siniibc 
rcs*»rctiM. of thvir source 7cIson“ an 
Hanuapp"* ri{)ort tbe intramiisciilac 
of a Miigle large dose of crv-tiUme val-* 
mins D; and I) as a prcvcniati'e aa 
cure of rickrts 
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Sources of Vitamin D Foods Tins 
\itaiiim IS obtained from the Incrs of 
cod and Inhbut The h\er intestines 
and the flesh of other fishes particular!) 
of salmon sardines shark and herring 
are rich sources of \itamin D eggs milk 
fat meat and h\er other than tliat of 
fishes contain a moderate amotmt and 
plants and \ egctablcs contain Inrdl) 
an) Irradiation of substances contain 
ing Mlamm D greatl) increases their 
Jield Bechtel and Iloppert^ ha\e shown 
that cow s milk during the winter con 
tains oiilj 3 units of \itamm D while 
summer milk contains about -tO units 
per quart The increase is aitril uted to 
the exposure of the cows to the suns 
rajs not to pasture feeding but to 
pasture Ining 

Brgostero] Ergosterol is a rich 
source of \itamm D it is a sterol de 
n\ed from fungi and is obtainable from 
mushrooms ergot and jeast molds For 
medicinal puqioses it is now prepared 
from jeast molds and is subjectecl to 
Jrradiation which enormouslj enhances 
ds iitarriin D content 

Cholesterol Cholesterol is the chief 
'terol in animal fats it is found in the 
*k n tur and feathers of animals When 
cholesterol is exposed to the sun or to 
other sources of ultraviolet rajs it 
becomes a rich source of Mtamm D 

Pharmaceutic Preparations of Vita 
»nin D (1) Cod liver Oil This 
should contain not less than 85 XJ S P 
units per gram One teaspoonful should 
contain 340 units Most of the cod liver 
oils on the market contain more than the 
required number of units Cod hier oil 
also contains Mtam n A 

(2) Viosterol in Oil This is ir 
radiated or otherwise act \ated ergos 

• BcchleJ }I E and Hoppert C A J Nutrt 
I on 11 537 June 1936 


terol dissolv e<i m corn oil or other bland 
oil One gram of \iosterol should con 
tarn not less than 10000 USP units 
One drop is equal to 222 units It doe« 
not contain \itamin A 

(3) Calciferol This is said to be 
pure vitamin D prepared from irradi 
attd ergosterol and dissolved m prop) 
lenc gljcol It does not contain anj 
vitamin A It is soluble tn water or milk 
Its potency is the same as viosterol 

( 4 ) Halibut liver Oil This is some 
what richer in vitamin D than is cod 
hver oil hut is very rich in \itanun A 
Most preparations of halibut hver oil 
on the market are fortified with viosterol 
so tliat the vitamin D content equals the 
V itamm A content Its prepared potency 
IS like that of viosterol m oil 

These prepvrations are obtainable in 
liquid soft capsule pearl or tablet 
form Vitamin D is also obtainable in 
milk speciall) irradiated or prepared and 
m bread fortified with viosterol 

The Vitamin D Unit The USP 
unit equals the international unit The 
USP unit IS defined as equal in 
antirachitic potency for the rat to one 
international unit of vitamin D as de 
fined and adopted bj' the Conference of 
\ itamm Standards of the Peniianent 
Commission on Biological Standardiza 
tion of the League of Nations m June 
1931 

The international unit potency is ex 
pressed as follows The vitamin D ac 
Uvity of I mg of the international 
standard solution of irradiated ergos 
terol found equal to 00^5 microgranis 
of crystalline vitamin D 

Daily Vitamin D Requirements 
For Men It is estimated that adult 
males require a minimum of 045 Gm 
daily This is usuall) obtained from a 
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normal balanced diet When on a “re- 
ducing diet,’ vitamin D should be added 
For Women' Women require 0 55 
Gm or more since extra calcium rs lost 
during menstruation During pregnan<^ 
and lactation \v omen require extra 
amounts of calcium , this ma} be sup 
plied by giving vitamin D and about 
three times the usual quantit) of calcium 
This may be obtained from 7000 units of 
vitamin D or 1 5 Gm of calcium 
Infants ’ Breastfed babies require 
less vitamin D than do artificnlly fed 
infants 

Growing Children. Those children 
who are not on a nch calcium diet, or 
who are unable to metabolize calaum 
and phosphorus because of diarrhea or 
other defects, should receive from 300 to 
400 units of vitamin D In nchets, the 
amount of vitamin D required may be 
from 100000 to 500,000 units or more 
dail> 

It IS to be borne in mind that vitamin 
D IS not a substitute for calcium, it onl> 
facilitates the proper utilization of cal 
cium and phosphorus that are in the 
bodj 

Physiology and Pathology of Vita- 
min D Vitamin D is considered the 
nHlirachUif Tilnimn, it both prevents 
and ameliorates rickets and aires it if 
treatment is begun before permanent 
changes have occurred It has a definite 
effect upon rachitic bone structure, cal 
ciiini and phosphorus metabolism and 
also upon phosphatase and other meta 
IkjIic processes Vitamin D facilitates the 
absorption of calcium and phosplionis 
and probabl) diminishes its excretion 
from the Imwel It bears some relation 
to the parathyroids since it influences 
olciuin and phosphorus meialiolisni 
However, their actions differ in many 
respects Vitamin D produces healing 


of the metaphyseal lesions of rickets 
while the parathyroid hormone may re 
tard tt Both, however, will relieie 
tetany 

Hypervitaminosis D The admmis 
tration of excessive doses of vitamin D 
will cause hypercalcemia, increased den 
sity of the epiphyseal ends of the bones 
with rarefaction of the shafts The cal 
cium phosphorus balance becomes nega 
tive Calcific deposits occur m the tu 
bules of the kidneys, blood vessels heart 
stomach and other organs Diarrhea 
vomiting and other gastrointestinal de 
fects, as well as certain nervous mam 
festations may become evident 

HypovitaminostsD’ In severecases 
there will develop rickets extreme nerv 
ousness twitchmgs convulsions and tet 
any Milder manifestations of vitamin D 
deficiency are hypocalcemia of vanous 
degrees associated with hyperphospho 
temia 

The need of calcium may be deter 
mined by examination of the ends o 
bone, by x ray study of the bones an 
by chemical determination of the calcimn 
phosphorus content of the blood 

The Use oi Vitamin D in Diseases 
Other Than Rickets Vitamin D has 
been used in the treatment of tetan) 
nervous irritability, atrophic arthntis 
psoriasis urticaria, mucous and ulcera 
tive colitis, tuberculosis osteomalacn 
and X host of other conditions, but its 
efficacy has not as yet been proven 

It is well to bear m mind that a 
erlv balanced diet dunng health 
supply the necessary requirement o 
vitamin D xnd that sunshine is natures 
method of supplementing any deficiency 
that niav exist m the (bet 

A deficiency of wtamin D m^y 
due to improper diet, insufficient sun 
shine or to some intrinsic nictal>ohc < c* 
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tect which prevents the ultilinUon of 
calciiHii ir»l plio pliorns 

T i/aniin C 

Vitamin E is now recognized as the 
reproductive vitamin it is derived from 
wheat perm oil as a tocopherol and has 
been sjnthcsized It prevents or delays 
autooxidation of fats and the resulting 
ranciditj It is also found m other \cgc 
table oils such as lettuce and in tomato 
and is produced sjntheticallj as tocoph 
erol and eph} nal 

It was found that when pregnant rats 
Were kept on a diet poor or a diet deft 
cient m \ itamm E the embrj os died and 
were resorbed 

Vogt Moller' reported that he injected 
20 cc of sterilized wheat germ oil in 
otherwise normal cows who had failed 
to become pregnant Following the in 
jection pregnancy occurred m 33 out of 
SO instances Other experiments have 
shown that the administration of large 
doses of wheat germ oil has increased 
the size of rabbit litters reduced the 
mortalitj of suckling pigs and when 
wheat germ oil was added to the hen*s 
food It increased the hatchabihtj of eggs 
It was reported by Wagenen that cellu 
lar changes take place m the anterior 
lobe of the pituitary body of vitamin E 
deficient male animals Hypoplasia of the 
th} roid was found in v itamm E deBaent 
adult rats and cretinism m vitamin E 
deficient young rats 
In the human female it was found 
that a deficiency in vitamin E will dimm 
ish the blood supply and the mitntton 
of the embrjo and m the male it will 
cause 1 quefaction of the chromatin ma 
tenal m the spermatozoa and sperma 
I ds and prevent spermatogenesis Cur 

c ' Moller P Acta path et tn trob d 
bcandinav 12 115 1935 


ne* reported that by administering 3 
minims of wheat germ oil diil> from the 
beginning of pregnane) m women who 
liad the abortive habit he secured 23 
normal births out of 24 cases Threat 
ened aliortion and premature separation 
of the placenta were prevented b) the 
use of wheat germ oil 

Weclisler- reported encouraging re 
suits obtained in ear!) cases of am)o 
trophic lateral sclerosis treated vv ith syn 
thctic vitamtn E ( Eph) nal Roche) 
Cases are reported where carcinoma 
developed after the prolonged admmis 
tration of an impure wheat germ oil 
Vitamin E appears to have a beneficial 
eJTect upon the reproductiv e organs 
However more intensive stud) is neces 
sary before it can be intelligently in 
eluded among the useful vitamins 
Vitamin E Unit The vitamin E unit 
IS as )et not definitely established Each 
gram of wheat germ oil (Lilly) con 
tains approximately two Evans Burr 
units of vitamin E (For availability and 
therapeutic use see pp 917 919) 

J ilnmin K 

Vitamin K is known as the anti 
hemorrhagic or coagulation vitamin The 
numerous reports in the literature con 
cernit^f vitamin K testify to its efficacy 
in preventing and in stopping certain 
^pes of hemorrhage caused by a pro 
thrombin deficiency 

Sources Vitamin K is probabi) 
formed in the body and not taken in with 
the usual food as are the other vitamins 
It is believed that vitam n K is synthe 
sized by the action of putrefaction bac 
tena m the intestinal canal from which 

•Curre D W Bnt Med J I 752 Apr I 

1936 

sWechsIer IS J A M A IH 948 1940 
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it IS absorbed and stored somewhere m 
the bod) possibly m the hver Several 
substances that possess antihemorrhagic 
properties ha\e been isolated from \an 
ous sources and chemically identified 
These are Known as Kj K 2 plithiocol 
and several others 

The early vvorK of Dam and Schon 
he>der and of Almqiust and Stokstadt 
has shown that chicks fed on a certain 
diet developed hemorrhagic diseasewhich 
was not cured by an) of the then Known 
vitamins t e A the B s C D and E 
but the addition of alfalfa cured or pre 
vented the hemorrhagic disease 

\ itamin K is at present considered as 
a fat soluble substance found m fairl) 
large quantities in alfalfa m decomposed 
fish meal and also in hemp seed the fats 
of hog s In er chicken liv er and human 
feces It IS obtained for clinical use in 
1 water) and oil) solution from alfalfa 
and fish meal 

Physiology and Pathology of Vita 
min K Vitamin K stops or prevents 
hemorrhage h) raising tlie prothrombin 
m the blood Hemorrhages not due to 
a low prothrombin level arc not mflu 
enced b) the administration of vitamin 
K. A J QuicK^ has shown that the 
sweet clover disease of )oung cattle and 
the bleeding of other aninnls fed on a 
vitamin K poor diet were caused!)) alow 
prothrombin level in the blood This is 
cured bv feeding alfvlh B> thisobserva 
tion md the observations of others it 
seems fairlv certvin that vilimm K is 
esscntnl for the svnthesis of protlirom 
bin m man dog rat cli cKcns and other 
animals 

The Role Played by Prothrombin 
in Blood Coagulation According to 

{r*bS ^ Am j rhr*oi iis 260 


the theory of Schmidt Feld and Alora 
Witz prothrombin m the presence of 
calcium IS transformed b) the enz)ire 
thromboplastin (thromboKinase) liber 
ated from injured tissue or thromboc){es 
(platelets) to thrombin Thrombin re 
acts with fibrinogen to form fibrin thus 
causing clotting A low prothrombin 
level in the blood interferes with blood 
coagulation causing prolonged clotting 
time Excessive doses of vitamin K 
do not decrease the clotting time m 
the normal Heparin a substance wh ch 
dela)s clotting acts on the thrombo- 
plastin (thrombo’ inase) while vitani” 
K speeds clotting by increasing the pro- 
thrombin The two substances are not 
antagonists since each acts upon a d f 
ferent factor of the coagulation mech 
anism 

Since the onl) t)pe of hemorrhage 
controlled b) vitamin K is a low P^o 
thrombin level it is necessar) to deter 
mine the prothrombin level in the blood 
before vitamm K is given unless the 
case be one of jaundice or of injury to 
the liver or bile ducts 

The Owen and Hoffman laetho 
for determining the approximate pro 
thrombin blood level is as follows 1® 
cc of venous blood is placed m a test 
tube with an excess of thromboKinase 
and the exact clotting time is notei 
This IS compared with the blood pro- 
thrombin solution of a known norma 
subject The ratio between the two is 
Known as the clotting activity 
tions below 100 per cent indicate a 
bleeding tendenc) \^ hen the clotting 
activit) IS less than 50 per cent hem 
orrhnges ma) occur 

\ itamin K increases clotting (stop^ 
hemorrhage) on!) in the presence of bi c 
salts ^\l^en vitamin K is given cither 
b) mouth or parenterall) an adeqoa e 
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amount of bile or bile salts must be 
gnen simulLincoiish 

Indication for Vitamin K Ther 
apy \ itam n K is indicated in the 
hemorrhagic diseases of the newborn in 
the bleeding of the \arious t} pcs of jaun 
dice providing the prothrombin level is 
below normal It is therefore useful m 
hemo!} tic icterus certain tvpesofhepato 
cellular disease in biliarj fistufa when 
bleeding occurs following biliarj tract 
operations and also as a preoperativc 
prophjlaxis m cases of h\er and gall 
bladder disease 

Clark Dixon Butt and Snell* list the 
following conditions m which \itamm K 
IS useful 

The fat soluble \itaiuin K is useful 
tn the treatment of prothrombin defi 
ciencies which occur m other conditions 
besides jaundice 

The proper absorption and utdiza 
tion of the antihemorrlngic food factor 
depends on the following conditions 

(1) The diet must contain the anti 
hemorrl ag c factor (2) bile of normal 
composit on must be present in the mies 
tmal tract (3) proper digestion of fat 
'5 necessarj (4) a sufficient amount of 
normal intestinal mucosa for the absorp 
ton of the substance is required and 
(•5) a normal hver is essential 

Hemorrhage sometimes occurs rn 
cases of postoperativ e intest nal obstmc 
tion m wh cli transduodenal asp ration is 
carried out for a long time thus remov 
*ng most of the bile from the intest nes 
Such hemorrhages can be prevented bv 
the administrat on of vitamin K and bile 
salts 


* aarlc R L D son C F Butt H R. an. 
A M Proc Staff Meet ng Mayo Q o ' 
fi *539) Rev e of GastrocDleroIogj 

® -tSI (Oct) 1939 


In cases of both external and inter 
ml fistuh there mi> be lack of an ade 
quite niucosil surface for ibsorptioii of 
vitamin K. and a prothrombin deficiencj 
produced 

Chronic ulcemtive colitis ma> cause 
prothrombin deficiencj <hie to rapid 
tnnsit of food through a cim! in which 
the il sorptive mucosal area has been 
decrcasefl bj fhseasc 

\ decrease m prothrombin may also 
occur m patients with faultj dgestion 
of fat is m nontropical sprue 

The authors recommend vitamin K 
therip) m cises of intestinal obstruction 
intestinal fistula gastric retention ind m 
continuous duodenal aspiration 

\ itamm h is of no benefit m hemo- 
philii purpura (tlirombocj topenia) 
aplastic memn acute leukemia the hem 
orrhage from telangiectasis gastric or 
duodena! ulcer pulmomry tuberci Josis 
and ruptured blood vessels because in 
these con htions the prothrombin levels 
ire normal 

Vitamin K Unit A definite unit 
Im as jet not been determined The 
dose of vitamin K is variable There 
does not seem to be any fear of inducing 
a hj perv itaminosrs K (See pp 917 
920) 

Dosage Snell* suggests (1) Pa 
t ents having normal prothrombin levels 
and requiring onij prophj lactic meas 
ures should be given alfalfa concen 
trates with bile capsule orallj 

(2) Patients with defin tely prolonged 
clotting time may be started on oral 
therapy If the response is inadequate 
they should be given liqu d extracts with 
b le salts bj waj of the duodenal tube 

(3) Patients actuallv bleeding should 
receive blood transfusions m add tion to 

* Sael! A M et al Proc Staff Meet Mayo 
anc 13 7S3 (Nov 30) 1938 
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\ttamm A niul D concentrate of cod li\cr 
oil IS a\-ai!able for intramuscular use in 
I cc ampoules each contaminjj 13200 
units of \itamin A and 18S4 units of 
Mtamm D 

Carotene (the prcvitamni A sub 
stance) is a\aihble m tablets and in 
capsules (as carotene in oil) also as 
carotene uith \itamin D concentrate m 
oil and as cod li\ cr oil w itli carotene 
and Mtamm D concentrate 

Vitamin B Tins is a complex \ita 
mm containing sc\eral factors each ha\ 
mg Its distinctue chemical formula and 
therapeutic action though the> comple 
ment one another Vitamin B complex 
occurs m abundance in brewers >east 
which IS the most potent nicili^ of 
administration of the entire B group 
Brewers jeast is obtainable in solution 
One or two teaspoonfuls is to be gi'en 
once or twice daily or oftener when nec 
essarj Brewer’s jeast is also available 
as a dry powder and as tablets plain 
or coated and in capsules The vitamin 
content of each of the constituents is 
marked on the package 

Vitamin Bj This is the antineuntic 
vitamin It has been sjnthesized as thia 
min and is dispensed as thiamm chloride 
Or more properl) as thiamm hjdrochlo 
nde. 

Chemical Formula Ci^HiTNiOCIS 

Ha 

Pood Sources Yeast whole grain ce 
reals and breads Iner chicken pork 
and nuts etc 

Therapeutic Use Thiamm chloride is 
emplojed m the treatment of benben 
the neuritides (especiall) of alcohol) 
pellagra and anorexia It is also used as 
3n addition to diets poor m Mtamm Bi 
content and in those on high carbo 
h} drate diets and as an aid m stimulat 
mg the appetite and optimum grow'th 


in infants iiid children It is claimed to 
have beneficnl effects m myocarditis m 
exophthalmic goiter during pregnancy 
m general debilit) in multiple sclerosis 
in pol>neuritis and in herpes zoster It 
IS of definite benefit in irradiation sick 
ness when given m doses of about 10 mg 
intrivenouslj dail> or every other da) 
until improvement is noted Thiamm 
clilonde should be idinmistercd mtra 
venous!} m doses from 1000 to 10 000 
U S P units for the acutel) ill or in 
<evere cases where npid response is de 
sired In the more cliromc or m the 
milder cases when the digestive tract is 
capable of absorption vitamin Bi may 
be administered onll) alone or m com 
bimtion with other required vitamins 
The Unit One milligram is the 
equivalent of 333 U S P units 
Daily Requirement The average daily 
requirement of U S P units for adults 
IS 200 to 300 for infants 50 to 75 
Ataihbihty Thiamm chloride is avail 
able m powder tablet and liquid fonn 
for oral use and in ampoules and vials 
in an aqueous solution for intramuscular 
and intravenous use It is also available 
in various combinations with other vita 
mins and with vanous substances as tab 
lets pearls pills capsules syrups and 
elixirs Each of the preparations lists 
the vitamin content 

Vitamin or G This is known as 
riboflavin lactoflvvm ovoflavin or flavin 
and IS considered as the anticheilosis 
vitamin It is prepared synthetically 
Chemical Eor»iif/a Ci H«oN 40 c 
Food Sources Yeast liver and milk 
Therapeutic Use Riboflavin is indi 
cated in cheilosis glossitis lesions on the 
sdera and cornea in general inalniitn 
tion and in conjunction with vitamin 
Bi in benben pellagra and multiple 
sclerosis The dose is 1 to 5 mg daily 
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The Unit The U S P unit is I micro 
gram (0 001 mg ) The Sherman Bour- 
qum unit is approximately 2 5 micro 
grams One mg (1000 micrograms) is 
the equivalent of 400 Sherman Bourquin 
units 

Daily Reqmi onents The average daily 
requirement ts from 400 to 750 Sherman 
Bourquin units depending upon age 
Aiailabihty Riboflavin is obtainable 
in one or more milligram capsules and 
m combination with other vitamins in 
capsules or tablet form for oral use 
Nicotinic Acid This is known as 
the pellagra preventative (PP) vita 
mm It IS prepared synthetically as pyn 
dineS carboxylic acid (amide) 

Chemical Formulae Nicolmic acid 
CflH^OaN nicotinic acid amide 
CoHcONo 

Food Sources Liver wheat germ, 
>east etc 

Therapei tic Use Nicotimcacid nico 
time acid amide and sodium nicotmate 
are all effective or are specific m the 
treatment of pellagra Nicotinic acid 
has also been used w ith apparent success 
in alcoholic psychosis of the Korsakoff 
type in the initial syndrome of pellagra 
characterized by hyperesthesia and in 
creased psjehomotor and emotional 
drives in xerostomia in Meniere sdis 
ease and m sulfanilamide cyanosis Tlie 
dose for pellagra is 500 or more milh 
grams in divided doses of 50 mg daily 
The intravenous dose is 10 to 15 mg 
four to five times daily Larger doses 
may cause peripheral vasodilation Nic 
otinic acid amide is less likely to cause 
the unpleasant sensations experienced 
from the use of nicotinic acid 

The Unit Expressed in milligrams 
Daily Requirement Approximately 
20 to 60 mg 


Availability Nicotinic acid is obtain 
able in powder and m tablets for oral 
use 25 SO or 100 mg per tablet and in 
solution for intravenous use 
Vitamin Bq Pyridoxine (Aero 
dynia Factor) This has been synthet 
ically prepared as pyridoxme hydrochlo 
nde 

Chemical Formula CgHnOsNHQ 
Food Sources Maize whole cereak 
liver cane molasses and yeast 

Therapeutic Uses Pyridoxine m con 
junction with other vitamins appears to 
be of value m subnutntioinl states It 
has been used with apparent success m 
Parkinsonism (not the postencephalitic 
type) m the pseudomuscular dystro 
phics in arsenical polyneuritis (in con 
junction with vitamin E) in cheilosis 
and m the macrocytic type of anemia 
The Unit Expressed in micrograms 
Daily Require iients Not definifel7 
determined 

Availability Pyridoxine hy drochloride 
IS available in 1 and 25 mg tablets for 
oral use and in 2 cc ampoules containing 
50 ing in isotonic solution 

Pantothenic Acid (Filtrate Factor 
of B Complex Antidermatitis Fac 
tor) Pantothenic acid and calcium 
pantothenate m doses of 3 mg three times 
daily (orally) is being used with some 
measure of success for premature gray 

mg especially of young individuals 

Vitamin C Known as cevitamic aci 
or Iiexuronic acid It is the antiscorbutic 
vtamm It has been prepared synthet 
ically 

Chemteal Formula CfiHsOc 
Food Sources Oranges lemons I mes 
grapefruit tomatoes cabbage 
cress fresh strawberries and otlier lea > 
vegetables and berries 

Therapeutic Use Cevitamic acid is 
employed in the treatment of scurvy 
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dental canes p>orrhca and certain gum 
infections also m anorexia anemia mal 
nutrition due to \ilaniin C deficicnc} and 
in \arious infections and postoperatueh 
It lias also been used a\itli apparent sue 
cess m rlicunntic fc\cr arthritis lead 
poisoning osteom\clitis a\ hooping cough 
hemorrhagic diseases dcla\cd wound 
healing drug scnsitiMta and ulcers It 
shoul 1 not be dispensed in alkaline solu 
tions or m combination w ith alkalies The 
aieragc oral dose for mild or moderate 
cases IS SO to 150 mg daily In severe 
cases it may be given 0 5 to 1 Gm intra 
venously 

The Unil 1 mg represents 20 U S P 
units 

Dfli/j Requirement The av erage dail> 
requirement of U S P units is 500 to 
2000 units depending upon weight t e 
8 to 32 units per kilogram (2 2 lbs ) of 
bod) weight 

Atatlabtlil\ ^\ hen possible itma)be 
adequate!) administered as fresh orange 
juice One ounce (30 cc ) of orange 
juice contains about 17 mg of cevitamic 
acid Ascorbic acid or cevitamic acid is 
obtainable m pov\ der form and m 25 50 
and 100 mg tablets for oral use Itisalso 
obta liable in v lals for intrav enous use 
Vitamin D Antirachitic factor 
Chemical rormulae Vitamin D" (cal 
ciferol) C^gH^OH 

Vitamin D 3 (7 deh)drocholeslerol) 
C‘.7H430H 

Food Sources The usual foods ex 
cept those mentioned do not contain 
appreciable amounts of vitamin D It is 
found m abundance m the livers of cod 
halibut shark and to a lesser extent m 
other fishes 1 e salmon sardines and 
herring Milb eggs and meat products 
contain calcium and also traces of vita 
min D Vitamin D milk is a fortified 
milk 


Therapeutic Use Vitamin D is em 
pto>cd for the prevention and treatment 
of nekets of spasmophelia and of osteo 
mahcia and for mfluencing a favorable 
calcium and phosphorus balance wher 
ever ncccssar) It is often used as a 
routine during infaiic) childhood preg 
innc) and lactation It has been used 
with apparent favorable results in tuber 
ciilosis scrofula inanition cchac disease 
arthritis psoriasis dental caries and 
locall) in various skin lesions and ulcers 
The Utiil The U S P Unit This 
IS cssentiall) the same as the Inter 
national Unit It is the activit) of one 
milligram of an international standard 
solution of irradiated ergosterol (vios 
terol) The minimum standard for cod 
hver oil IS at least 85 U S P units of 
vitamin D per gram ^ losterol should 
contain up to 10 000 USP units of 
vitamin D per gram 

Daily Requirements Not definitely 
determined vanes with age sex etc 
AiailahUly Cod hver oil halibut 
hver oil and m combination with vita 
nun A m viosterol procurable m bulk 
m capsules pearls and tablets also in 
irradiated milk 

Note The precursors of vitamin D 
are ei^ostero! 7 deiiydrocholesterol and 
other sterols 

VitaminE « Tocopherol also ^ and 
YTocopherols (Antisterihty Vitamin) 
Chemical Fon lula Formula of syn 
thetic alphatocopherol C 00 H 50 O 

Food Sources Whole gram lettuce 
wheat germ oil cottonseed oil palm oil 
rice oil etc 

Therapeutic Use While the use of 
vitamin E is still experimental it 
being used m threatened abortion steril 
tty defective spermatogenesis muscular 
dystrophj am) otrophic lateral sclerosis 
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and certain other cord lesions Dose 2 
to 4 cc or more dail} 

The Unit USP unit not standard 
ized 

Daily Requirements Not definitely 
determined 

Availability As wheat germ oil m 
bulk and pearls Trade names Zygon 
(Squibb) Ephjnal Acetate (Roche) 
Tocopherex (Squibb) etc 
Vitamin K Coagulation or pro 
thrombinogenic factor Tins has been 
sj nthesized 

Cheimcal rorviulae Vitamin (2 
nieth>l 3 phjtyl 1 4 naphthoquinone) 

Vitaimn C 41 HS 0 O 2 
Vttamm A Analogs (2 methyl 1 4 
naphthoquinone) CuHgOo 
Food Sources Alfalfa leaf and meal 
hog Iner hempseed cabbage spinach 
tomatoes etc 

Therapeutic Use ^ itannn K and K 
actue substances are employed to pre 
\ent and stop hemorrhage due to pro 
tiironibm deficiencj Fmployed in hem 
orrliagic diseases of the newborn in the 
bleed ng of jaundice and preoperatively 
to pre%ent hemorrhage and postopera 
ti\cly to stop hemorrlnge in patients 
with jaundice and luer dcringenients 
aho in intestinal conditions avhere the 
absorption of \itamin K from the intes 
tines IS <lefecti\e and in various liver 
diseases associated with impaired util 
iratioii of vitamin K Vitamin K and 
K active substances arc valueless in the 
treatment of purpura hemorrhagica 
hemophilia and other hemorrhage not 
due to prothrombin deficienc) 

The UtuI Not vet sfamlarducd 
Daily Requirements Not defimteU 
determined 

Atvilibihty Vitamin K is obtamalle 
as natural vitamin K or as one of the 


synthetic products which are \ ery effec 
tive Botli are dispensed in capsules 
tablets or in vegetable oil solution for 
oral and intramuscular or subcutaneous 
use An aqueous solution is prepared for 
intravenous use The dose depends upon 
the conditions and may vary from 1 to 
IS mg or more daily The oral use is 
preferred wherever possible Vitamin K, 
whether natural or sy ntlietic to be effec 
tive must always be administered in con 
junction with bile or bile salts 

Trade Names Vitamin K Concen 
trate Klotogen Proklot Naphthoqinn 
one Thyloquinone Qumo Thrombin 
Hydro quinone etc 
Vitamin P (Citrin Enodictyo!) 
IS found in citrous fruits m close associa 
tion with vitamin C It is believed to 
be a factor in capillary fragility A lack 
of vitainm P m the system will cause 
fatigue pain m the legs and shoulders 
accompanied by petechial hemorrhages 
The hemorrhages caused ly vitamin T 
ileficiency differ from those causetl h 
vitamin C deficiency In the former 
there are small petechiae in the skn 
while m the latter the hemorrhages are 
large and occur in the subcutaneous tis 
sue and muscle 

enodictafe 100 to 150 mg 
was given orally daily by Rappiport an 1 
Klem^ to 12 children with capillary fra 
gihty They were cured in six month* 

Para Aminobemoic Acid This is 
now considered to be a vitamin belong 
tng to the B complex group B 
lieveil to be a growth factor in cluck* 
and also appears to be an achromotnclu-"* 
factor Rats who became gray on a de* 
ficicnt diet when given p ammolenzoc 
acid returncil to black Its ii^c far hu 
mans is still in the experimental stale 

llUi.pop.r 1 C H anlKI»n *5 ! 

)8 3 I 1941 



CHAPTER XXX 


Allergy, Its Clinical Manifestations and Diagnosis 


Tlie subject of illerg> lias awakened 
new interest in medicine jiarticularlj 
since the clinical manifestations of the 
'■arious a!lcrj,ens ha\c become better 
known and the reactionsof sensitive mdi 
viduals ha\e been more carefullj stiuliccl 
Allergic reactions are specific m lliat 
certain substances will affect certain in 
dividuals m a definite wa) 

An allergic reaction ma\ be defined 
as the sensitized host s method of pro 
testing against the imasion of an un 
welcome guest The entrance of the 
offending guest maj have been affected 
tlirough the skm the mt cons membrane 
the respiratory sjstcm the gastromtes 
tmal sj stem or directl) through the 
blood The allergic manifestations are 
ttian) and aaried depending upon the 
hosts sensitiMt) These may be enu 
merated as headache migraine rhinitis 
conjunctuitis bronchitis asthma nau 
sea vomiting cramps diarrhea car 
d ac palpitation urticaria eczema and 
other skin rashes arthralgia etc 
The allergens (substances causing al 
lergc reactions) are likewise many and 
'aried All types of food plants trees 
grasses pollens animal emanations dan 
der feathers wool dust bactena fungi 
and practicall} everything with which we 
ord nar ly come m contact may give some 
persons an allergic reaction which may 
be manifested in some part of the body 
Anaphylaxis and Allergy Anaphy 
laxis m animals closel) resembles allergy 
n man Indeed some of the protein sen 
situation phenomena produced in man 
by the injection of sera or other sub 
stances closely resembles the anaphy 


laws in animals There is however 
sufficient difference between anaphylaxis 
and allerg) to warrant a description of 
each 

Anaphylaxis is a term applied to in 
dticed hypersensitization in animals It 
IS defined as an exaggerated reaction of 
an animal to the second dose of the 
protein by which it was previously sen 
sitized r or example if 0 1 cc of horse 
serum is injected into an animal and 
10 10 14 days later a larger amount say 
lOcc IS again injected m the same am 
mal severe shock or death will ocatr 
withm a comparatively short time as the 
result of tlie second injection 

Allergy or allergic reactions is a term 
applied to somevv hat sim lar reactions 
m human beings Dorland defines allergy 
as a condition of unusual or exagger 
ated specific susceptibility to a substance 
which is harmless m similar amounts 
for the majority of members of the 
same species Allerg c sensitivity ap 
pears to be an hereditary tendency mam 
festing itself spontaneously on exposure 
to speafic substances While chemically 
and physiologically tl ere seem to be a 
number of differentiating points between 
anaphylact c reactions m animals and 
severe allergic reactions in men cimi 
tally the difference is not very obvious 
We have seen severe shock and an oc 
casional death induced m humans after 
the injection of antitoxic horse cattle 
or rabbit serum At present before 
serum is injected into a patient his 
sensiUv tty to that type of serum is tested 
by intrademial injection or conjunctival 
instillation of a minute dose of that 
(921) 
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specific serum If the patient shows 
specific sensitivity, he is desensitized bj 
slowly injecting a small portion of the 
serum subcutaneouslj o\er a period of 
hours to which may be added fractional 
doses of adrenalin chloride If the pa- 
tient IS acutely sensitne to serum, such 
treatment should, if possible, be with- 
held 

Desensitizations: This term de- 
notes a method of treatment by which 
the indwidual’s tolerance is raised to a 
substance to which he is allergic, hyper- 
sensitive or intolerant 

For example, if a person is sensitive 
or allergic to a specific food, minute 
quantities of that food are given at in- 
frequent intervals, as the tolerance in- 
creases, ascending quantities of the food 
are giien at more frequent intervals 
until tolerance is established Similar 
procedures are carried out with other 
allergens In hay fever, the patient re 
ccnes subcutaneously, ascending doses 
of the pollen to which he is allergic m 
advance of the ‘season" so tliat when 
pollinization takes place, (he patient’s 
tolerance has been sufficiently raised so 
that his allergic reactions are either less 
severe or, rarely, are nonexistent 
Etiology Allergic reactions may be 
come manifested during infancy, clnld- 
hood, or during adulthood In many in 
stances, scnsitiv ity to certain foods, 
pollens and other substinces is traceable 
as a hmilial peculiarity ; in others no 
family taint is discernible Just why an 
adult who lias lived in the same sur 
roundings, lias eaten the same type of 
food all his life and lus m no way 
cluinged his lubils, occupation and mode 
of living should suddenly become hyper- 
sensitive to objects with which lie came 
in intimate contact throughout his en- 
tire existence is not easily exphinable 


on the theory of previous sensitivity 
The fault may he m some change m 
the chemistry of the individual, and not 
in the substances wnth which he comes 
m contact If it were due to contact 
substances, then all persons coming m 
contact with these substances would de 
velop similar symptoms It is not be 
yond the realm of possibility that allergy 
may be the expression of a defiaency 
disease, or that it occurs because of dis 
ease or disturbance of some ‘ center 
the body whose function it is to stabdue 
the vasomotor mechanism of the body 
Amelioration of symptoms by the prt>' 
cess of desensitization does not strike 
at the underlying cause, it only relieves 
or smooths over symptomatic manifes 
tations Desensitization is not unlike tb® 
application of an icebag m a febrile dis 
ease 

Ginical Manifestations of Allerg) 

The commonest symptoms of 
are found in the eyes, nose, respiraloO 
system, digestive system, skin, neno« 
sy stem, cardiov ascular system and in 1 1 
blood 

Allergic Mnn«/e*tnli'ons o/ the 

Conjunctivitis This is tlie com 
nionest of the eye disturbances seen i 
idlergy It occurs m hay fever, 
often IS the only sign of pollen senn 
tivity The symptoms are redness i 
jeeted vessels, tearing, itching an , 
times, photophobia Other substan 
such as food* drugs, exposure to se ■ 
bacterial products, dust, to strong 
light and to heat mav, m sensitive i 
div iduals, be the cause of conjuncm’ 

It IS often important to diftcren 
allergic conjunctivitis from 
conjunctivitis caused by foragn ' j 
by infections, by irritating vapors 
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b) e}cstrain Occnsionally it becomes 
difficult to determine \%liether a certain 
substance, such as mascara, causes con 
junctniits because of allergic sensiti\it> 
or because of its irritating quaht> A 
good rule to remember is that in allergic 
conjunctivitis there arc other signs of 
allcrg) Such as rhinitis, headache and 
eosinophilta accompanj ing the reaction 
and tliat minutely ascending doses of the 
irritant applied to the ejes has a tend 
enc> to decrease the severity of the 
conjunctivitis Also, when the ‘ irntant ' 
IS applied to one e)e and both become 
inflamed, it is most likclj an allergic 
reaction Infections and irritants usu 
all) produce an inflammation in the ex- 
posed eve alone 

I'crnal conjuueiivUts because of its 
seasonal appearance, is beliesed b> some 
to be an allergic manifestation, others 
believe that it is just a local reaction 
of the ejes to heat 

Cataract Particularlj in tlie joung, 
this has been ascribed in some instances 
to allergic sensitivit) Such patients will 
show hjpersensitivit) to lens proteins 
or to other proteins 

Exposure to Light This will, dur 
mg the spring and summer, cause al 
lergic phenomena which are character 
ized chief!) by sneezing We have noted 
quite a number of people who, when 
they get out into the sunlight »n the 
morning get a paroxysm of sneezing 
usually four to ten times, when this is 
over they do not sneeze any more until 
the next morning The sneezing attacks 
may be prevented when tlie eyes are 
shaded with dark glasses for the first 
hour during exposure to the sun 

'illergic Mamfeslations of the Nose 

Allergic Rhinitis This may be 
caused bj the same provocative agoits 


tint cause allergic conjunctivitis The 
symptoms may be local and confined to 
the nose, or general m which the rhm 
itis IS only one of a number of mam 
fcstitions, as m iiay fev er 

Symptomology Allergic rhinitis is 
a distinct entity Its symptoms are 
similar to oilier forms of rhinitis, though 
the etiology may be varied During the 
attack the patient breathes through the 
mouth , speecli is nasal or has that 
peculiar quality found m those who suffer 
nasal obstruction In addition to this 
there will be noted in many cases a 
profuse thm watery discharge trickling 
uncontrollably through the nares In 
some cases tlie discharge indicates added 
infection Sneezing may come on spon 
taneotisly, after physical effort, after 
meals on change of posture or when 
the mucous membrane of the nose is 
irritated Inspection of the nasal cham 
bers will reveal a bluish gray, glistening 
somewbat pale mucous membrane cov 
ered with a thm or mucoid secretion 
The turbinates are swollen appear en 
gorged or edematous and polypoid 
growths frequently add to the discom 
fort of the patient Examination of the 
nasal secretion by staining a “smear 
in the same manner as a differential blood 
smear, will show a large number of 
eosinophils 

Etiology Allergic rhinitis may oc 
cur seasonally resulting from the inhala 
tion of pollens during spring (tree or 
rose fever) or during autumn (hay 
fever) It may also occur perennially 
or at infrequent intervals caused by cer 
tain foods drugs bacterial agents am 
mal emanations and all the other agents 
that may cause local or general allergic 
phenomena m sensitized individuals 

Dillerential Diagnosis Allergic 
rhimtis or coryza is to be differentiated 



924 


Medical Diagnosis 


from acute rhinitis or cor) za due to in- 
fection In bacterial infection the onset 
IS slower than in allergic rhinitis, the 
nasal secretion is thicker and often ex- 
coriates the nires, the nasolabial fold 
or tlie upper lip There maj be an 
associated rise in temperature, headache 
and other manifestations of an “acute 
cold” The corjza preceding an infec- 
tious disease such as measles, typhus 
fever, etc , is easily diagnosed with the 
appearance of s) mptoms of that dis- 
ease In acute coryza the mucous mem 
brane of the nose is red and inflamed 
and the turbinates may be swollen, in 
the subacute or chronic condition there 
ma) be associated sinus infection Ex- 
amination of the nasal discliarge will 
show a high neutrophil count in inflam 
niator) rhinitis, and a high eosinophil 
count in allergic rhinitis It is to be 
borne m mind, however, tliat an indi- 
vidual who Ins or has had chronic rhi 
nitis ma) develop an allergic rhinitis, or 
one with allergic rhinitis may develop 
an iiiflamnntory rhinitis, making the 
differential diagnosis difficult 

Allergic Manifettalions of the 
Respiratory System 
The allergic phenomena referable to 
the rcspiralor) s)stem were known long 
before other allergic manifestitions were 
ceft'vgij.wJ. T’ja xj/JrA irivninecth Viiesft 
phenomena is bronchial asdinia 

Bronchial Asthma: This ma) l»e 
defined as a svndronic characterized bv 
attacks of expirator) d)5pnea During 
the attack there are short inspirator) 
ciTorts follow c<l bv prolonged pauses 
which arc follow ed b) prolonged and difii- 
ciih expirations As the attack continues, 
the inspirations aUo l)CComc labored 
Ixxauxe of the attempt to force air into 
the lungs which arc o\cffifJ«l with air 


that should have been expelled b) the 
preceding expirator) effort Dunng these 
attacks the accessor) muscles of res 
piration are brought into play Man) 
sibilant rales of varying pitch are heard 
during respiration, most numerous dur 
mg expiration These are caused by the 
air being forced tiirough the partialh 
constricted lumina of the smaller bronchi 
and bronchioles 

Asthma ma) result from a number of 
causes such as allergic manifestations 
cardiac disease, bronchiectasis, tiibercu 
losis and other inflammatory or space 
taking lesions in the lungs or bronchi 
The mechanical cause of astluna is ^ 
constriction of the air passages which 
prevents an adequate interchange of atr 
m the lungs In allergic asthma the 
offending patholog) is a spastic contrac 
tion of the smaller bronchi and bron 
chioles WTiether this contraction is 
caused by the direct action of the allergen 
on the bronchial musculature and mu 
cosa or directl) upon the vagus whici 
causes the bronchial phenomena is no 
definite!) know n Asthma may occur a 
all ages The first attack ma) I* ^ 
itiated during iiifanc), childhood a o- 
lescence, adulthood and even in old a^ 

Etiology There is no question I ^ 
asthma is a familial disease, occasion 
allv however it is not traceable to am 
'kto, ■61011^11 odner iiietTftR-TSxtdJ/tfaun 
or clan ma) show allergic 
tioiis other than asthma such as 
caria eczema, liav fev er, etc 

The exciting factors of allergic a‘t n 
are those that ma) excite allergic nvan^ 
festations elsewhere, though the 
livit) of the rtspiratorv tract 
than of an) other part of the 
Pollen, dusts, vajiors, fowls, <lntgs. 
teria and their products, annual 
tions, dander, feathers ienii>cra ' 
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changes u caring apparel overexpo 
sure to Min ra>s x ri>s and also ph>si 
cal allergj such as exlnustion and nerv 
ous excitahil tj nn> initiate an attack 
of astl ina An attack maj I e of short 
duration or it niav last for weeks at a 
time with periods of remissions and ex 
accrbations The attacks niaj come on 
d inng the da) or night depending upon 
the causativ e factors 
Symptomatology The general 
svinptonntolog) of asthma depends upon 
the length of time the indniduat lias 
had It During the earh stages the 
condition can onl) he diagnosed during 
an attack or from the patient s dcscrip 
tions The S)*niptOfns are severe parox 
>snal dvspnea of the cxpintor) t)pe 
accompanied by wheezing (sibilant rales) 
and frequent short dry coughs Chrome 
cases or those who have liad frequent 
attacks of asthma for years will show 
definite constitutional changes These 
are emph) sematous chest signs of 
chrome emphysema enlarged heart dis 
tended vessels and signs of chronic 
bronchitis During attacks the dysp 
nea may be more severe and is ac 
con pamed by general cy anosis disten 
tion of the superficial veins severe 
cough with some expectoration and in 
term ngled with the attacks of dysp 
oea Or orthopnea there are periods of 
suffocation or strangulation due to the 
patient s inability to get air info the 
lungs In very chronic cases there may 
be associated sinusitis peribronchial fi 
brosis bronchietasis and clubbing of the 
finger t ps 


The expectoration may be profuse and 
th ck or it may be scant it may con 
tam various microorganisms as second 
^ry in\ aders Other m croscop c findings 
’n sputum are Charcot Leyden crystals 
Curschmann s spirals and eosint^hils 
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Differential Diagnosis Allergic 
asthma is to be differentiated from other 
types of asthma Asthma clue to lung 
encroachment such as pneumoconiosis 
tumor abscess tuberculosis bronchiec 
tasis and chronic bronclntis may be diag 
nosed by the physical findings in the 
lungs the constancy of the dy spnea 
and the excessive cough with expeefora 
tion In these conditions physical ex 
ertion will cause first cough and expec 
toration and then dyspnea pliysical 
exertion will increase tiie dyspnea and 
the cough IS m the nature of an ex 
plosiv e expiration so as to free the lungs 
from as much air as possible Cardiac 
asthma is rcafh not asthma but orfhop 
nea due to left ventricular failure These 
attacks come as a rule during the night 
the dyspnea is more of the inspiratory 
type the rales are both of the dry and 
of the moist varieties there is con 
siderable evanosis and defin te signs of 
myocardial failure 

Hay Fever The name hay fever 
IS a misnomer since generally m this 
disease there is no fever and it is not 
caused by hay Usage of the term hay 
fever lias lovever identified it with a 
defin le syndrome Therefore hay fever 
n ay he defined as a seasonal allergic 
reaction characterized by 

(1) Acute conjunctivitis such as 
burning redness with itching and tear 
ing of the ey es 

(2) Acute coryza manifested by itch 
ing and running of a thm discharge from 
the nose with frequent and paroxysmal 
sneezing spells 

(3) Dry irritating cough 

(4) In severe cases asthmatic at 
tacks 

Hay fever is a seasonal allergic 
symiptom complex depending upon the 
speafic sensitivity of the individual to 
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certain types of pollens When not ex- 
posed to the specific pollen, even though 
It 1)e the ‘ hay fever season,’ no hay 
fe\er symptoms mil occur On the 
other hand, Mhen exposed to the spe- 
cific pollen, though out of season, allergic 
phenomena will become manifested 

The pollens responsible for hav fever 
are not the same for e\ery hay fe\er 
sufferer Some are sensitne to timothy 
or June grass etc (spring hpe), others 
to rag A\eed saga brush etc Tlie flora 
differ in various countries and in van 
oils sections of one country The United 
States has been roughly di\ ided into six 
regions, each being characterized by the 
abundance of certain types of pollen 
izmg plants which grow sparcely or not 
at all m the other regions 

Allergic Manijeatattons in the 
Digestive System 

Since a great \anety of foods and 
drugs have been proien to cause general 
allergic manifestations such as rhinitis 
asthma, urticaria etc , it is expected 
that these articles should also cause 
local gastrointestinal mamfestalions in 
sensitive individuals Yet the number 
of proven cases of purely local gastro 
intestinal allergic manifestations com 
pared to manifestations elsewhere is 
rather small It appears that many of 
the allergic manifestations caused by 
food depend upon the integrity of the 
digestive system It is not always the 
kind of food that the person ingests 
that IS responsible for the reactions. 
It IS the products produced during di 
gestion that may cause allergic svmp 
toms Thus It IS found tliat certain 
articles of food mav cause allergic re 
actions at one time and not at another 
Also, when an individual is skin tested 
for various foods it is often found that 


certain foods may give a severe skin 
reaction while there may be no reaction 
when they are ingested, even in large 
quantities Per contra other foods may 
give negative skm reactions but will 
times cause severe con«titutional reac 
tions when ingested 

Symptoms The gastrointestinal al 
lergic manifestations may be divided 
into local and genera! symptoms 
In the mouth these may consist of 
large or small, single or multiple ukera 
tions of the mucous membrane of the 
lips cheeks tongue or pharynx which 
may be accompanied by mild paresthe 
sia or partial anesthesia of these parts 
The lesions are usually temporary 
In the esophagus there may develop 
local swellings which may cau«e diffi 
culty in swallowing and substemal op- 
pression It IS quite possible that the 
Vinson Plummer’s syndrome may be 
allergic manifestation 

In the stomach the manifestations may 
consist of pylorospasm and occasionally 
of hypochlorhydria Tuft^ cities ‘eveial 
cases of gastric ulcer whose etiology 
attributed to allergic manifestations 
Colon Attacks of various types o 
nonspecific colitis such as mucous cohti> 
spastic colitis and possibly also ulcera 
tive colitis have occasionally been rccog 
nized as being the result of allerg^e 
manifestations 

Rcciitm Pruritus am multiple a 
fissures, and tenesmus are not mfre- 
qiienlly traceable to an allergic reaction 
to some food or to underwear that comes 
in intimate contact with the anus Amonf 
the gastroiutestwal symptoms caused ' 
allergy are pain and burning of t ‘ 
mouth and tongue nausea vomiting >n 

* Tuft Louis O meal Allerey " W ® 

Co p -113 1937 
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testinal cnnips diarrhea constipation 
and occasiomll) hemorrhage 
Caution Before a definite diagnosis 
of allerg) of tlie gastrointestinal tract 
IS made a thorough gastrointestinal stud) 
should be done b) a ph)sical eximina 
tion of the abdomen and the rectum a 
chemical and microscopic examination 
of the stomach and bowel contents and 
X ra) exaniiintion of the entire gastro- 
intestinal tract including the gallbladder 
IS important A person ma) show a 
definite allergic sensitiMt) to food and at 
the same time ma> ha\ e an organic lesion 
or a parasitic infection somewhere in 
the digestue s)stem which ma) be o\er 
looked b) taking allcrg) for granted 
It should also be borne m mind that most 
of the S)stemic diseases and infections 
cause gastrointestinal disturbances 


Allergic Manifestations m the Skin 
The allergic manifestations of the skm 
are many and aaned these ma) appear 
•n conjunction with other signs of sen 
S‘ti\it) or the) may appear alone The 
various skm manifestations may be 
caused by the ingestion of certain foods 
Or by contact VMth certain substances 
The allergic skm phenomena (allergic 
dermatoses) are urticana angioneurotic 
edema eiythema multiforme eiythema 
oodosum atopic dermatitis (eczema) 
^nd contact dermatitis of allergic t>pe 
Urticaria (Hives) Urticaria occurs 
3s superficial sw ellings that are red and 
have a pale central area These lesions 
are evanescent and may spread to van 
ous parts of the body and cause intense 
Itching The lesions ma) be small and 
confluent causing welts or they may 
be large and isolated 
Etiology Heredit) plays a part The 
exciting causes are albuminous foods 
such as eggs milk shellfish meats and 


occasionally other foods fruits and 
berries Autointoxication gastroenter 
itis constipation and other conditions 
m which there is an excessive produc 
tion of histamin ma) usher m an attack 
Other substances that ma) cause urti 
cana arc sera antitoxins drugs inhal 
ants (pollens) bacterial and parasitic 
infestations external irritants and at 
times it mav be due to nervous or ps) 
chic influences 

Giant urticana is a variant of urti 
cana It involves both the superficial 
and deeper structures of the skm there 
IS usually marked itching and burning 
The lesions are larger and appear iso- 
lated though large areas of the skm 
surface may be occupied by them 
Angioneurotic Edema This is a 
t)pe of urticaria that involves the sub 
cutaneous tissue and causes tumorlike 
masses upon the skin and mucous mem 
brane of the face or other parts of the 
bod) When the lar) nx or phaiy nx be 
come involved it may cause suffocation 
Erythema Multiforme This con 
sists of polimorphous exudative bright 
red or dark red macular papulae or 
urticarial bulbous or hemorrhagic le 
sions distributed upon the face the 
neck the forearms legs and dorsal sur 
face of the hands and feet and occa 
sionali) upon the mucous surfaces 
Etiology It IS believed that the con 
dition IS caused b) sensitization of the 
small cutaneous blood vessels by a 
variety of toxic or allergic substances 
to which some individuals are sensitive 
Prurigo This is a chronic itching 
papular affection which occupies ch efly 
the lower abdomen buttocks and the 
extensor surfaces of the limbs It is 
believed to be an allergic manifestation 
Eczema Eczema during childhood 
has been proven in many instances to 
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be due to some allergy The lesions 
first appear upon the face as an ety 
thema in which subsequently develop 
small epidermal vesicles, these rapture 
and produce moist and crusted areas 
In the adult, allergic eczema may occupy 
the antecubital and popliteal fossae, the 
front and sides of the neck, the fore- 
head and the areas about the eyes Oc 
casionally it may occupy other parts of 
the body 

Etiology: Food, clotlung or other 
substances are often found to be the 
allergic factor in sensitive individuals 
Purpura Cases of Henoch’s pur- 
pura have been traced to individuals 
who exhibited other allergic phenomena 
Peliosis rhctimattca also belongs to the 
allergic group In both conditions the 
etiologj IS attributed to allergic reac- 
tions of the skin to the bacteria causing 
these conditions 

Contact Dermatitis* This is the 
name applied to a group of skm erup- 
tions caused by direct contact with the 
ofTendtng substances such as metals, 
d>es, drugs, foods, plants, vinous 
materials handled m occupations, etc 

Allergic ^/anf/rstn/ion< of the 
NerroiiB Syaleni 

Migraine* This heads the list among 
the neurologic sjmptoms caused al 
Icrg) W^hile m quite i miniber of patients 
no definite proof of allergic sensitivity 
can he discovertd there are nei ertlielcss 
1 hrge number of patients sufTermg from 
nngmiic who show distinct sensitivity 
to 1 variety of illergcns, chiefly foods 
It IS It times difTault to trace the ofTend- 
mg foo<l substance since the reaction 
may }« ilclaycd for several days It is 
IkIicvciI tliat when food lias undergone 
an atypical rc*hiction in the gastroin- 


testinal tract certain substances are tliere 
formed which cause the allergic reaction 
Simple Headache* This may also 
occur as an allergic manifestation 
Meniere’s Disease and Idiopathic 
Epilepsy; Occasionally these respond 
to desensitization m persons uho ha\c 
shown strong allergic reactions when 
skin tested for certain substances In 
such individuals it is believed tliat if 
allergens are not the primary cause of 
the disease, allergy is a strong contnbiit 
ing factor 

Allergic Mnnifeslalions in dte 
CnnJiotaacitlar System 
Thromboangiitis obliterans, coronary 
disease, angina pectoris, paroxysmal 
tachycardia, sinus tachycardia, extras) s 
toles and periarteritis nodosa have been 
found to be associated with other allergic 
phenomena, or have often been found m 
persons who are generally classified as 
allergic individuals Whether or not a 
^®rgy plays a prominent part m t e 
causation of these affections awaits fur 
ther study 

General Diagnosis of Allerg) 
WTule an individual may show cbm 
cal allergic manifestations, the spea c 
allergen responsible for the phenomena 
cannot be diagnosed chmcallv In 
to identify the specific substance re* 
sponsible for a reaction, vnrious s m 
tests” are required A positive reaction 
IS identified by a hrge erythcirivtoi'S 
areoH m the center of which is a fair) 
large bleb showing pseiulopodia 
TJie differential diagnosis 
such nvamfestitions as may be <1"® 
allergic reactions and those ou*^ 
orgamc disease shoulil be made b) c ‘ 
ing a cireful and complete historv, ^ 
making a thorough md systematic P )^' 
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cal cxnniimtion and hy performing such 
laborator) tests as the conditions indicate 
might be helpful in the diagnosis In 
other uords irrespecti\c of the com 
plaints e\cr) patient should ba\e a 
thorough examuntion 

Test for Protem Sensitization 
The diagnosis and treatment of cer 
tarn dermatological and rcspirator> con 
ditions has been inipro\ed by the 
application of the theorj of protein sen 
sitization and as the tests to determine 
these conditions are xerj simple and 
their application so useful in general 
practice it seems ad\isablc to include 
something concerning them 
Technic The examiner makes a 
si ght scarification upon tiic flexor siir 
face of the patient s left arm or other 
com enient local on and rubs into it 
a small quantit) of the suspected pro 
tein or 0 1 cc of a properly prepared 
protein is injected mtradermally so that 
It causes an ele\ation of the skin It is 
advisable to make a second scarification 
or mtradermal injection some little dis 
tance from the first (the other arm is 
a suitable location) into which no pro 
tein IS injected this serving as a control 
and gauge of the degree to which the 
skin reacts to scarification alone 

If the patient is sensitive to the pro 
ten emplojcd m from 15 to 20 mm 
utes a marl ed wheal ivill appear at 
the place of scarification or of injection 
the size of the wheal and the length of 
t me it persists being ind cative of the 
degree to which the patient is sensitized 
to the test prote n Frequently the same 
patient will prove to be sensitive to 
several d fferent proteins It is of course 
necessary to make a separate scanfica 
tion or injection for each separate pro 
tein \ihich often cannot be done at one 


sitting especnll) in nervous patients or 
joiing children 

Tests in Hay Fever and Asthma 
Tlie chief use of the protein sensitiza 
lion tests up to the }ear 1920 was m 
cstibhsiiing the proper therapy of ha> 
fever and astlinn A great deal of this 
work was done bj William Scheppegrell 
of New Orleans who has given especial 
study to the geographical distribution of 
the pollen bearing plants which are the 
principal causal agents of these respira 
tory affections \n important feature is 
the fact that haj fever is due to atmos 
phene pollens an 1 that only these are 
needctl for testing and immunizing pur 
poses Goldenrod is often mistakenlj 
blamed for haj fever It is however 
to be borne in mind that the most bnl 
bant bloom of the goldenrod sohdago 
camdettsis is m October when prac 
tican> all of the ha> fever attacks have 
subsided by the end of September 
(Scheppegrell) 

In making the d agnostic tests for 
hay fever we are guided m the selec 
tion of the pollen extract b) the loca 
tion It is therefore necessary to know 
the hay fever plants to which the pa 
tient IS exposed the representative bi 
olc^cal group being sufficient m most 
cases East of the one hundredth me 
ndian we must test for the grasses 
ragweeds and chenopods ^\ est of this 
meridian the tests should in addition 
include the artemisias The ragweed test 
should also be made m the Rock7 Moun 
tains and Pacific States s nee although 
the ragweeds are uncommon there are 
other members of the ragweed or Am 
brosiacae group such as gaertneries 
marsh elders Iva and cockle burrs 
which respond to the same test and 
s milar immunizing methods 



CHAPTER XXXI 


Geriatrics — Senescence and Diseases of Old Age 


Aging IS a natural phenomenon 
The number o£ aged is proportionate!^ 
increased when the deatli rate during 
infancj and y outh is reduced The great 
increase in the life expectancj from birth 
to death during the past 35 jears does 
not bear a definite relation to actual 
longeMtj If the mortality rate before 
191 1 had been as low as it is now, there 
would ha\e been manj more old people 
In mg then than there are toda) , because 
the birth rate was \ery much greater At 
present the definitely declining birth rate 
IS partially compensated by the decline 
in the death rate among infants and 
j oung people so that there are compara 
tnel} more people of the older group 

General and Individual Longevity 
According to statistical studies pub- 
lished by the Metropolitan Life Insur- 
ance Company in 1940, (Table I, 1901 
38) the average length of life or expec- 
tation of life at birth for white males is 
62 12 jears, and for white females 6620 
years, and for total persons (white and 
colored) 62 78 jears In 1901 the life 
expectancy for white males was 4&23, 
and of white females 51 08 jears, indi- 
cating an increase of almost 14 jears for 
males and IS j ears for females during the 
past 38 jears Of this increase a greater 
amount has taken p’ace in the ten jears 
from 1928 to 1938 than in any similar 
previous period, namelj, an increase of 
665 jears 

The life expectancy at various ages 
from birth to 80 is given m Tabic 11 
An even more striking evidence of the 
improvement in longevitv since the he 
(930) 


TABLE I» 

Fxpectatiov or Life at Birth Among Totai 
Persons (White and Colored) and Among 
White Persons by Sex, United States, 
FROM 1901 TO 1938 



Expectation of Life 
at Birth % cars 


Total 

VVhite 

Males 

White 

Females 

1938* 


6’ 12 

66 20 

1937* 

61 48 

60 75 

6d os 

1936* 

60SI 

6018 

6t-56 

I93S* 

61 37 

60 72 

64 72 

1934* 


60 24 

64 18 

1933* 

61 26 

60 86 


1932t 

61 07 

60 69 


1931 1 

60 26 

59 88 

63 56 

1929-19315 

59 50 

5931 

55 33 

62 b3 
57j2 

19IOt 

51 49 

50 23 

5108 

1901} 

49 24 

48 23 


^Sutistieal BulJetin Metropolit»n Life 
ance Co 21 5, 1940 
* Total United Stales 
t United Slates excluding Tevas 
t Original Death Registration States. c/mti 

{ United States excluding Texas and S 
Dakota , r.- 

f Aggregate of 27 States not eomput™ 
total persons 

ginning of the centurj than that pf®" 
vided bj the expectation of life at birt 
IS found in the proportions of the babies 
bom who survive to later jears of age 
In ISAJl less than nine out of ever) 
white male babies born alive survnvcd to 
reach their first birthdaj At presen^ 
health conditions have improved to *uc> 
an extent that at least nine out of 
ten newly bom attain age 24 Among 
white girl babies loo, less than nine ou 
of everj ten born in 1901 survived their 
first jear of life, now nine out of ev^ 
ten babies w ill reach age 32 Accor ng 
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TABLE III 

ExprcTATiov OF Life at SreaFiEO Ages for 
Total Peskovs (Wnrre avb Colored) and 
Fos White Persons by Sex, 

United States, 1938 


Age 

Expectation o( Life \ ears 

Total 

Persons 

Vt'hite 

Males 

While 

Females 

0 

62 7S 

62 !2 

66 20 


64 86 

64 31 

67 ZA 


6{J0 

63 72 

67 23 


63 52 

62 93 

66-13 


62 66 

62 08 

65 56 

5 

61 77 

61 19 

6t66 


57 13 

56 57 

59 98 


52 44 

51 89 

55 22 


47 91 

47 33 

SO 57 


43 SO 

42 86 

46 02 

30 

39 14 

38 40 

4t 51 

3S 

34 81 

34 01 

37 04 


30 61 

29 75 

32 64 

45 

2654 

25 66 

28 34 


22 64 

21 78 

24 17 


18 98 

18 16 

20 19 


15 49 

14 79 

1642 

65 

12J4 

n 78 

13 01 


9 61 

9 20 

1004 

?3 

?Jl 

699 

74? 


5 43 

5 26 

543 


iSuhsbcal BuIletiB MetropoliMn L«(e Insur 
uceCo.,21 S 1940 


to tlie situation pre\ailmg m 1901, al 
most half of the white male babies would 
have died before attaining age 57, whde 
the halfway mark on the basis of health 
conditions at presait is at about 67 
years For white females the corre 
spending ages were 61 years m 1901 and 
about 72 ) ears at present 
Comparison of mortahtj rates in 1919 
1929 and 1939 show that in ages 1 to 4 
the 1939 death rate showed a decrease 
of 61 7 per cent since 1929 and 84 2 per 
cent since 1911 , m ages 25 to 34 the de 
crease was 44 1 per cent since 1929 and 
67 2 per cent since 1911 in ages 55 to 
^ 19 6 per cent since 1929 and 31 6 per 
Cent Since 1911 In those over 75 there 
been very little change in the mor 


tality rate a decline of only 2 8 per cent 
since 1911 (Table III) These statistics 
surest the question Do the older peo 
pic mdi\idiull> attain a greater age, t e 
do more people sur\ n e to 80 or 90 j ears 
or older ^ It is c\ident that the increase 
in the life expectancy has increased the 
total number of older individuals, but 
we ire as yet unable to tell whether the 
spin of (he individuals hfe will be fur- 
ther increased among those bom since 
1901, t r since Preventive Jledicine 
became more generalized 

N’otn Jthsiandmg the authentic statisti 
cal studies that there are more old people 
living at present than there were a gen 
eration or two ago one often hears the 
remark made by persons between the 
ages of 40 and 60 that they recall having 
seen many more old people during their 
childhood than they see now The rea 
son for such statement is ob\ lous When 
one IS 10 or 12 years old every person 
above the age of 40 appears to be senile 
Moreover tw o generations ago a person 
at the age of 50 or even younger not 
only appeared older than does one nf 
tliat age now but he really was more 
senile 

At present, when eyesight begins to 
fail It is corrected by glasses, when the 
awaVi tn feVi ucA, Vney irte lep’iaeei 
by artificial denture, and even hearing 
IS improved by special appliances The 
progress of Medicine has made the de 
tection and eradication of gastric ulcer, 
gallstones and other gastrointestinal dis 
eases comparatively easy The anemias 
syphilis and other chronic diseases are 
better controlled now than they were 
two generations ago Among the other 
factoid that tend to make people appear 
younger are the increase in leisure due 
to shorter hours of work and labor 
saving devices in shop and home etc , 
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TABLE Iin 

Death Rates per 100 000 tor All Causes of Death Total Persons, bv Ace Periods 
1911, 1929, AND 19J9* 



• All 1939 death rates are subiect to slight correction since tiey are based on proMS onal estimate* 

of lives exposed to risk 

* StaHstical Bulletin Metropolitan Life Insurance Co 21 1, 19-<0 (Figures taken from 


better hjgiene and health habits, the 
increased populant) of outdoor rccrea 
tion athletics, vacations, etc The dress 
maker clothier and beautician have also 
added to the vouthful appearance of older 
people Today a person at the age of 50 
or even older accs well, hears fairly well, 
has better digestion is more interested in 
his surroundings and looks belter than 
did his grandparents’ generation at the 
same age Because of tliese, the person 
at SO or 00 now not onl> looks but is a 
verv much joungcr individual than was 
the person of equal age half century or 
more ago 

Onset of Old Age* There is alwavs 
a question as to when old age Iiqjins 
Man> niwhcal authorities and poets alike 
consider old age as the Autumn of life 
^d place Its Iwginmng at 00 jears 
There arc obviouslj many exceptions 
Moreover there arc as man) Spring and 
bummer da)s during Autumn as there 
are cold « ,ntcr> dav s So m the human 


man) may show advanced deterioration 
jears before they have reached their fif 
tieth >ear, and others maj fail to diow 
such changes for years past iheir si'ttiein 
birthda) 

Process of Aging. Aging is 
alwajs a uniform process There are 
some individuals who show the effect o 
age in their somatic structures while the 
iiientalilj remains clear and compii^ 
tivel) joung Such individinls 3'’^ 
among the unlnppiest because the) can 
not understand wli) their bodies can n*’ 
longer perform the duties which the>^ 
minds dictate Others show mental ne 
terioration while their bodies arc com 
pantuel) voung These iiuhvtdnah 
quite happ) since ihev are not conscion* 
of their limitations The happicd scniic' 
are those wliove somatic and ineiita 
processes age simiiltaneonsh <'n'^ 
minds and liodies docilel) accept ihcr 
fimiities 
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TABLE IV 


Cri de Death Rates ter 100 000 ro# 
pRtNWAL Causes' All Ages 
1911, 1929, 1934 asd 1939 


Causes of Death 

1939* 

1934 

1929 

191tt 

AU Causis of Death 

760 9 

854 1 

934 1 

! 1253 0 

T>phoid fever 
Communicable diseasr* 

7 

1 5 

24 

[ 22 8 

of chddtiood 

4 2 

li 1 

20 2 


Measles 

f 

2 7 



Scarlet fever 

7 

26 



Wliooping cough 

1 6 

3 7 

5 7 


Diphtheria 

Influcnaa and pneu ! 

1 ^ 

2 1 

g f 

27 3 

monia 

52 7 

76 4 

130 5 


Influenza i 

Pneumonia — all 

98 

11 4 

41 9 

IS9'’ 

forms 


65 0 


JIS2? 

Tuberculosis— all 

1 



Tuberculosis of res 

44 9 

59 4 

86 9 

224 6 

piratory »>iUm 

40 4' 



203 0 

Syphilis locomotor 




ataxui and general 
rural) ais of the m 





Cancer— all forms 

U 1 

12 3 

12 

110 

Diabetes melhcus 
Alcoholism 

Cerebral hemorrhage 

' 27 5 
1 2 

24 4 
2 3 

13 3, 

133 

40 

apoplex) J 

59 7 




Dseases of hearts 
Diseases of the coro- 

1605 

162 9 

1 

141 8 

nary arteries 

40 2 



t* 






Diarrhea andententis 

S4 




(under 2 years) 

3 7 




Appendicitis 

Chronic nephritis 

10 2 

13 1 

14 Oj 

109 

(UrightB disease) 

51 4 

649 



Puerperal state—total 





1 otal external causes 

59,3 

73 2 



Suicides 





Homicides 





Accidents— lota! 

46 3 




Accidental bums 
Accidental drown 

2 4 

3 6 

50 

88 

fng 

Accidental trauma 

42 

5 3 

64 

10 2 

tism b} fall 


11 1 

90 

13 2 








Raflroad accidents 

Automohiio Qi-o. 

2 2 

2 6 

39 

9 5 

denis 

All other accidents 

17 1 

21 1 

21 0 
1S3 

23 

31 6 

Winer diseases and 



conditions 

119 1 

144 6 

170 3 ! 

257 9 








' Statistical Bulletin Metropolitan Life Insnr 
ance Co 21 1 1940 (Figures Uken from 
Industrial Department) 


Incidence of Morbidity: As to the 
question of morbiclit) among the older 
group, wc nn> definitely state that, 
while the mortality rate has decreased, 
the morbidity rate lias increased There 
are two mam reasons for the present in- 
crease in tlie morbidity of the .aged 
group Tirst, before the achent of Pre- 
\ciiti\e Medicine, it was largely a mat- 
ter of the ‘ survival of the fittest ” Only 
those who were endowed with unusual 
powers of resistance and were physically 
fit survived the ravages of infantile and 
youth diseases, tlierefore during old age 
they were constitutionally sound and did 
not as readily develop the degenerative 
diseases to which the less hardy are sub- 
ject Secondly, those who survived 
the various infectious diseases and epi- 
demics during tiieir youth developed an 
immunity which protected them against 
these infections and their sequellae in 
after years 

At present, since many weaker mdi 
viduals by means of Preventive Medi 
cine and better general medical care 
fiave been Kept alive to reach oM age 
the incidence of morbidity in the senile 
group 13 naturally greater Botii because 
of the increased number of old people 
and the fact that many of them are con 
stitutionally inferior, the rate of mortafity 
from degenerative diseases (cardiovas 
cular, cerebrospinal and renal diseases, 
diabetes, etc ) is greater than it was be 

• Alt 1939 death rates are subject to slight cor 
rection since they are based on provisional 
estimates of lives exposed to risk 
t Ages 1 and over only 

t Rates for 1930 to 1939 are not strictly com 
parable ■with those for earlier years due to 
changes in classification procedure 
! Excluding pericarditis acute endocarditis acute 
n^ocardifis coronary artery diseases and 
angina pectoris 

•* Included in all other diseases and conditions 
pnor to 1930 

I Not comparable with the rates for 1929 to 
1939 
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fore the era of Preventne Medicine (see 
Table IV) . 

Pliysiologic Manifestations of Aging 

Certain physiologic changes are no 
ticeable m those past 60 years even m 
the absence of definite degenerative plie 
nomena Those most frequently noted 
and which become more apparent as age 
progresses are 

(1) Sleep It takes longer to fall 
asleep and there are frequent a\vak 
enings between shorter hours of sleep 
On awakening one is not thoroughly 
refreshed 

(2) Mentality The mental proc 
esses undergo ^anous changes such as 

(a) Restless state of mind evidenced 
by undue apprehension worry dissatis 
faction with ones own work and with 
the work of others intolerance of others 
opinions and actions etc 

(&) Difficulty m applying oneself to 
work new sitintions and emergencies 

(3) Memory Defects There is in 
creasing forgetfulness especially for re 
cent e\ents, also for names dates and 
episodes 

(4) Restless Energy or Restless 
Activity There is an attempt to lia\e 
many interests and actwitics doing 
many things superficially showing lack 
of patience to do one tiling thoroughly 
particularly if it requires attention to 
detail 

(5) Hearing Defects These are 
\anable, deafness usually starts be 
tween 60 and 70 and is progressive 

(6) Sight Nearsightedness (my 
opia) usually begins to develop during 
the later forties and becomes progres 
sue In very old age firsigbicdness 
(presbyopia) nuy displace nnopia or 
normal vision 


(7) Gastrointestinal Changes The 
taste niav be dulled various types of in 
digestion and constipation usually de 
velop 

(8) The Urogenital System Libido 
and potentiality decrease, the climac 
teriuin usually begins between 45 and 50 
in women and between SO and 60 m 
men Urination may become increasingly 
difficult in men because of prostatic hy 
pertrophy and lack of bladder control 
IS noticeable m women because of weak 
ened sphincteric control 

(9) The Cardiovascular System 
Cardiac capacity becomes diminished 
there is greatc' cardiac strain on effort 
inamfested by cardiac palpitation chest 
pain dyspnea nnd some cyanosis Ar 
teriosclerosis and deficiency m the pC" 
npheral circulation appear m \ariou? 
<legrees and are progressive The pufs* 
rate usually slows and may show e'Stra 
systoles 

(10) The Respiratory System 
This shows evidence of lack of elasticity 
as IS noted by various degrees of dysp* 
nea cough cyanosis emphysema etc 

(U) The Endocrine System This 

undeigoes many changes as the individ 
ual advances m age from infancy bn 
wards The pineal and thymus 
become imctiv e at or about puberty Tl'C 
gonads become hypoactive or inactive 
after the climacterium The pituitary 
gland develops the so-called castrat"^” 
cells the basophils and eosinophils are 
said to become inactive The thyroi 
gland loses much of its activ ity Oianges 
occur in all the other glands of the tu ei 
enne sy stem 

(12) The Bones and Joints Tlie 
bones become brittle and the joints e«v 
mobile , and v arious degrees of calci c 
changes ocair in both the joints anil t 
bones The intervertebral disks become 
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thin and the spinal ainaturcs more ac 
centuated so tint tlie individual becomes 
shorter m stature and is bent 

(13) Locomotive System The gait 
becomes less elastic, is often slnifiling 
mincing and uncertain This maj be due 
to muscle weakness to changes in the 
angle of the lower extremities the 
arches the spine or to clianges in the 
blood supplj or inncraation 

(14) Musculature There is dimin 
ished coordination and muscle tone so 
that one maj de\elop tremors and difli 
cult) m performing activities that re 
quire strength and muscle balance Tins 
ma> be due to fattj degeneration or to 
atrophj to diminished circulation or to 
fault) innervation 

(la) The Nervous System Both 
the autonomic and the cerebrospinal $js 
terns become less activ e as age progress 
this ma> be due to cellular clianges 
or to circiihtorj msuffiaenc) 

(16) The Skin and Subcutaneous 
Tissue The skin becomes atrophic and 
at tunes ma) be interspersed with small 
hj pertrophic areas It ma> be lusterless 
and dr) or it may be glistening \\ hen 
the skin IS pinch^ between the forefin 
ger and thumb the resulting ridge dis 
appears slowl) Various pigmented 
areas appear upon the hands arms and 
fegs and the veins stand out promi 
uently The nails become grooved and 
brittle The subcutaneous fat gradually 
disappears from the face and neck 
"hile the body fat may increase The 
hair becomes dry and sparse Pruritus 
Uiay develop over limited areas or over 
the entire bod) This may be due to 
atrophy of the skm irritation of the 
sebaceous glands or irritation of the 
peripheral nerve endings m the skin 

Causes for Physiologic Changes in 
the Aged The reasons for these so 


called pli) siologic clianges in age are not 
definitely known The) may be due to 
diminished circulation resulting from 
cardiovascular msiifiicienc) to cellular 
clianges or they ma) be the result of 
various diseases during )Outh and early 
adulthood which leave their mark upon 
the indtv idual Hercdit) no doubt also 
plays Its part in determining whether the 
individuil should age at an early or a 
late period m life 

Pathologic Changes of Old Age 

The diseases encountered among the 
aged are with the exception of mfec 
tions due to degeneratn e changes which 
liny be classified into three categories 
I e tlie result of 

( 1 ) Early infections accidents occu 
pations nietabohe diseases exposure 
hygienic transgressions neglect worry 
and excesses of any kind 

(2) Heredity and constitutional pe- 
culiarities 

(3) A process of aging due to tis 
sue or metabolic changes not easily ex 
plainable 

Degenerative diseases may affect m 
dividual systems or the entire organism 

The Cardiovascular System The 
Arteries Arteriosclerosis is a physio 
logic process of age TJie time of Jjfe 
the arteries become so sclerotic as to 
cause definite pathology or death de 
pends upon several factors 

(a) //eredity In some families ar 
teriosclerosis develops early and may 
affect the vessels of the brain the coro 
nanes the kidneys or it may be gen 
eralized In these individuals death 
occurs at a coraparativ ely early age from 
cerebral apoplexia coronary occlusion 
malignant hypertension or cardiovascu 
lar insufficiency In others severe scle 
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rotic changes may not appear until \eiy 
late in life 

(b) Intoxicants These may be due to 
disease, lead, arsenic, dietary indiscre- 
tions alcohol (^), and other toxic sub- 
stances 

(c) Stress and strain Insufikient rest 
and ovenvork may be factors m intensify- 
ing the physiologic sclerosis of the aged 
to a pathologic degree 

(d) Renal Disease Infections and 
syphilis maj hasten or cause arterio- 
sclerotic changes 

In senile arteriosclerosis the larger ar 
tenes are dilated and tortuous, they are 
hard, pipestemlike or may be beaded 
The aorta may develop rough calcareous 
plaques m the intiina, or there may be 
subendothehal softening with the forma- 
tion of atheromitous ulcers In the 
smaller vessels the media may undergo 
calcification and degeneration, the so 
called Monckeberg t)pe Senile arterio- 
sclerosis, by limiting the blood supply of 
the various organs and tissues, interferes 
with their functions It ma> cause in 
termittent claudication and other cir- 
culatory disturbance When occlusion of 
the peripheral vessels occurs, gangrene 
or trophic ulcers result 

The Heart’ Myocarditis with cardiac 
enlargement maj be the result of arterio- 
sclerosis or It maj be due to primarj 

affections of the myocardium Heart dis- 
ease in the aged may also be the result 
of rheumatic diseases, emphysema, asth 
ma, renal failure, disease of the liver 
hypertension or hypotension, strain and 
overexertion The heart is usually en- 
larged, the rate may be between 60 and 
70 per minute, the blood pressure is 
generally low , occasionally it is high A 
loud svstohe murmur is usually heard 
over the entire precorclium, this is gen 
erally due to sclerosis of the aortic valve 
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and occasionally to sclerosis of the mitral 
valve When the heart is dilated and 
the valve orifices are also dilated, a 
dnstohe aortic murmur may be heard 
A double aortic or double mitral mur 
mur may be due to sclerosis or to rlieu 
matism Syphilis is a potent factor 

The Respiratory System Chronic 
bronchitis, bronchiectasis, emphysema 
and pulmonary fibrosis are fairly com 
nton infirmities of old age These may 
be the result of sinus infections bron 
chitis or other bronchopulmonary m 
fections at an earlier age, or they may 
develop gradually as the tissues lose 
their elasticity and the blood supply di 
mmishes Bronchopneumonia and lobar 
pneumonia are more serious m the aged 
than m tlie y oung, and are often terminal 
diseases 

The Urogenital System' Among 
the kidney affections of old age are the 
so called senile kidney renal sclerosis 
or interstitial nephritis The disease runs 
a chronic course and is usually asso- 
ciated with diffuse arteriosclerosis It 
may terminate in uremia or with some 
vascular accident 

TJie prostate is a most troublesome 
gland in the majority of old men ft 
may undergo malignant change or there 
may develop benign hypertrophy En 
largement of the prostate, of whatever 
cause, produces urinary difficulty an 
cystitis Prostatectomy is an operation 
of the aged (See p 716) Carcinoma 
of the uterus usually occurs between the 
ages of 45 and 60, though it may occur 
at any age (See p 702) 

Gastrointestinal System' CarcinO" 
ma of the stomach and colon is usually a 
disease of those between 50 and 6o 
though it may occur earlier or 
Gastric and duodenal ulcers may 
senous trouble when they occur m the 
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agwl, thej nnv occur m is'vocntton 
nrdiac reml hqxiljc and pros 
tatic di«ea«c 

Para!\tic jIcus intestinal obstruction 
and stranfjulatctl bernn are serious acci 
dents in tiic 3gc<} 

Qiolelitbiasts often becomes mam 
fested past the age of 50, at times gall 
Stones niaj be silent Cirrhosis of the 
Iner in the agcti niaj be t!ie result of 
infection or irritation bj toxic substances 
suffered at an earlier age 
Svmptonis of indigestion arc common 
among the aged and nia) not necc sanl) 
he di c to organic disease Indigestion tn 
the senile nn\ be due to fault) diet im 
proper mastication anemia dimmisbed 
gastric and intestinal secretions dimin 
Jslied tomcitj of the gastrointestinal 
tract viceroptosis jwissue congestion or 
circulator) failure 

The Nervous System Moore* 
classifies the neurologic conditions en 
countered after the age of SO as follows 

I Vascular disorders such as cere 
bral thrombosis cerebral hemorrhage 
(localized spreading and disruptne and 
mtra%entncuhr hemorrhage) cerebral 
embolism h) pertensn e encephalopathies 
and cerebral arteriosclerosis (focal and 
diffuse manifestations) 

II Intracranial space taking le 
sions such as primar) brain tumors 
(glioma meningioma and other forms) 
oietastatic malignanc) abscess subdural 
hematoma tuberculoma gumma 

III Degenerative diseases such as 
Senile ps)chosis Alzheimer s disease 
Pick s di ease Schilder s disease multi 
pie sclerosis combined sclerosis (perm 
Clous anemia) Parkinson s disease 
(idiopathic and postencephalitic) 

19S 'mo* ^ 


IV Inflammatory disease such as 
sipliilis {meningovascular, paresis tabes 
dorsalis and other forms) meningitis 
(epidemic acute purulent tuberculous) 
encephalitis 

\ Miscellaneous conditions such 
as pellagra migraine intoxications (alco 
hoi lead and other metals and drugs) 
and spinal cord lesions 

Bonesand Joints Affections Rheu 
matoid arthritis arthritis deformans and 
other joint affections multiple mvelitis 
Paget s disease and various hone de 
generations and deformities are not itn 
common 

Syphilis m the Aged This may be 
the result of infection during )outh and 
nia) cause a large vanetv of conditions 
It ma) affect tlie nervous S)stem (brain 
spinal cord and peripheral nerves) the 
cardtovasailar s)steni (causing m) ocar 
ditis aortic msufficienc) aortitis aneu 
r)sm and peripheral circulator) dis 
tiirbance) the gastrointestinal tract 
(causing gumma of tlie stomach liver 
and various other diseases of the liver) 
It im) also affect the bones and joints 
and practicall) e\ er) tissue of the bod) 

Premahire Senility 

Certain pathologic states generall) en 
countered m those past the age of 60 
not mfreqiientl) occur in )ounger mdi 
vidttals as the result of disease which 
causes them to dev elop senile changes so 
that at 30 or 40 such individuals are 
pathological!) old 

Progeria {senilism) This is a pri 
mar) or congenital premature senility of 
childhood associated with infantilism It 
IS characterized by infantilism baldness 
enucjatjon arteriosclerosis and g'eneral 
decrepitude Death ma) occur at an earl) 
age from angina pectoris or other senile 
fiiseases 
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Tlie Place of Geriatrics in Medicine 

To present the occurrence of many of 
the diseases of old age or minimize their 
deleterious effects, it is necessary to pre- 
vent or thoroughly cure tlie pre\enfible 
or curable diseases of >outh, and to teach 
the young the principles of hygiene and 
sanitation 

It IS also very important for the medi 
cal profession to studj Geriatrics more 
intensively It is a comparativelv new 
field m which too little time has been de 
voted to comprehensive study Now that 
the number of old people is increasing 
stud} should be devoted towards keep- 
ing the aged well and to further increase 
their usefulness during their lengthened 
span of life 

The neglect of tlie study of Geriatrics 
or Senescence may probably be attnb 
uted to innate human peculiarities The 
young man is too busy with active life 
and old age is to him an unimportant 
subject, and with the old man it is too 
personal a subject, or he may lack the 
•nitiative to start a study m a new field 

The importance of studying the in 
firmities of the aged with a view of mm 
imizing their helplessness and of increns 
mg their self respect and their economic 
usefulness may be gleaned from the fact 
that the census of 1930 showed that per 


sons aged 65 or over constituted 5 4 per 
cent of our population Of this group 
J K Tolsomi says, “47 per cent 
are supported in part by relatives, 30 
per cent by public assistance, or private 
chanties, and only 33 per cent are self 
supporting ' The preliminary report of 
the U S Census of 1940- shows that 
persons 65 years of age and over num 
bered 8 956 000, an increase of 35 per 
cent over the number m this age group 
in 1930 In other words, this group 
which constituted 5 4 per cent of tlie pop- 
ulation m 1930 increased to about 7 per 
cent in 1940 It is estimated that the 
future population of the aged will con 
stitute about 15 per cent of our popula 
lion In the words of L K Frank * 

‘ We are m process of changing from a 
large dependent child population to a 
large dependent aged population ” snd 
Christian-* states “The changes m qual 
ity and proportion of populatioiun 
ous age groups are increasing the impor 
tance of Geriatrics at the expense of 
Pediatrics 


‘ Folsom J K Am. Jour of Orthopsyefc atrj 
10 30 1940 . 

^ Dept of Commerce Bureau of Census VV» 
ington D C p S No 1 1941 

» Frank L K Am Jour of Orthopsyeh atn- 
10 39 1940 ,,00 

♦Christian H A Am Int 'fed 12 
1939 
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Special Examinations — Industrial, Life Insurance, 
Molmgering and Periodic Health Examinations 

Iiiiliistrial Mciliciiie nml ll>c E\nitimnlioii of 
Iiulcisirinl Workers 


Inlustnal Medicine maj be defined 
as that branch of rnctlical practice which 
IS concenicd with the supervision of the 
genenl health and the specific problems 
of preventing disabilities among indm 
trial workers It differs from the gen 
eral practice of medicine onl) m that 
the worker is selected acconhng to his 
phjsical fitness for special jobs and that 
hazards peculiar to certain industries are 
to be prevented or minimized Among 
the 50000 000 or more workers in the 
hundreds of industnes in this country 
there arise numerous problems of how 
to prevent various industrial diseases 
and accidents and of how to prevent 
contagion to other workers and the 
spreading of infection generall) The m 
dustnal phjsician is cliarged with the 
selection of the physically and at times 
the mentally fit individual for certain 
jobs with the maintenance of health 
of the workers and with the treatment 
of accidental and otlier injuries so that 
the efficiency of the worker is not low 
ered and the industry in which he is em 
ployed IS not hampered 
It IS just as important for the indus 
trial managers to choose a properly qtiali 
fied physician as it is for the industrial 
phj sician to choose suitable workers 
The Industrial Physician The 
Conference Board of Physicians in In 
dustry defined the industnal physiaan 
as one who applies the principles of 
modern Medicine and Surgery to the 


industrn! worker sick or well sup 
picmentmg the remedial agencies of 
methane with the sound application of 
hygiene sanitation and accident pre 
vention The efTicient industrial physi 
enn should not only be an alert and 
competent practitioner of Medicine and 
Sui^cry but should acquire special 
knowledge of the hazards of the par 
licular industry m which he serves and 
the methods of removing them or reduc 
mg their danger to a minimum 

Industnal physicians are of two types 
The part time worker and the full time 
worker 

Function of the Part Time Physi 
cian The part time physician is called 
upon to examine workers when those m 
cliarge think it necessary and to treat 
accidents when they occur His function 
IS tliat of any practicing physician who 
IS called upon to examine or to treat a 
patient An added duty of his is to 
return the sick or injured to his job as 
soon as possible 

Function of The Full time Indus 
trial Physician His function is three 
fold 

I The examination of persons apply 
ing for pos tions Such examination is 
required for two reasons 

(а) To determ ne the physical and mental 
fitness of the app! cant to perform the required 
dutes 

(б) To weed out those who are phys cally 
unfit for the job but attempt to secure it so that 
they may claim workmen s coropensat on 

(939) 
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II The examination of persons al 
read} m industry for determining their 
continued fitness m their occupations and 
to detect incipient disease or infection 

III The superiision of the sanitary 
conditions and the pre\ention of a\oid 
able hazards in the place of emplo}ment 
so as to guard against disease and injury 

I. The Examination of a Person 
Appljmg for a Position in 
Industry 

In order to be able to judge properly 
the fitness of a candidate for a certain 
position the examiner should be fa* 
miliar witii the tjpe and the aarious 
processes of the uork that will be re 
quircd of the applicant, so that, after 
an examination he may judge not only 
the mental and phjsical fitness of the 
candidate for siicli work, but also the 
length of time (barring accidents) the 
worker would be full} efficient 

Persons w ho arc re<iuired to do labori- 
oils work must of necessiti ime good 
muscular dc\clopmciit, a strong heart, 
normal lungs and normalli functioning 
knlnc) s Certain t} pcs of laliorioiis work 
require of the worker, in addition to 
a strong general plnsujuc, sound limbs 
nonml dtitlopmcnt of the sjiecial senso 
and a certain amount of skill and judg 
mmt Occupations such as letter ear- 
ners stciedorcs soldiers (infanln men) 
and others who haic to walk a great 
deal must neccssanl} jmssess stimh 
!>'vcr extrcmuics and good feet Tliose 
working m chemical indusiric-, gas 
works and certain metal trades must 
lia\e at least a normal sense of snull so 
as f. slum earl} the accidental escape 

< f roximis gnx-s W orkers at liarartfs 

swh as with nioMig p-irts of ans tvpc 
cf u-achire, 1 >om. hxrotnolue crane, hti« 


saw, lathe etc, should have quick per 
ceptne powers and mental and ph)sica! 
abiht} to act m emergencies to asert 
catastrophes 

Not all industries require an eqtnl 
amount of physical fitness, as an instance 
cigarmakers, tailors (hand sewers), em 
broider} workers, bookkeepers etc, need 
not ncccssaril} possess perfectl} nonml 
hearts m order to carry on their occupa 
tioiis successfully Broommakers may be 
blind, shoemakers may be lame, bakers 
may be deaf, etc, and still be good and 
useful mechanics The requirements of 
greatest importance to all types of m 
dustry arc that each person cmploietl 
must be free from contagious ami com 
mumcable disease, and be mentally and 
physically fit to do his particular kind of 
work and at tlic same time not be a dis 
turbing factor to his co workers 
Though in this countri the law doc' 
not require that c\ery mdnidna! (c'^ 
cept food handlers) before being 
ployed should undergo a prchnuniry 
physical examination it is becoming 
quite common for employers to make a 
practice of ha\ ing new "hands’ ccrlifi 
by a competent physician as to tbeir fit 
ness to undertake the work propo'-cd 
The following outline is sufficient' 
detailed and practical for indnstria! cx 
aminations 

1 History of patient on refrniar blank 

Personal an 1 family Iniwry 

2 Temperature pulse «c ght and bf'S'’' 

3 General inspection— color 

deformities or concemtal nu' o 
lions Rail etc 

4 Inspection nf month Icetlt thf"*’ 

5 Inspection of eyes — Snellen tc*' 

acuteness ff stsion 
fi Inspection an I palpation of nefV 
7 ThorouKli examination of 
(<r) I tines 
(£>) Heart 
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8 Eximination of abdomen gcnitaba ex 

trcmitic^ and prostate m men 

(a) Hernias 

(b) \ enercal and skin diseases 

(c) Varicosities or flat foot 
Where the liistory of the ease indicates 

some nlxlommal or pels ic trouWe in the 
female emploje a further and more 
thorooRh examination in the presence 
of 1 nurse or the mother should be 
made If refused the person should be 
*ent to the family physician and a re 
port asked for 

9 A routine urinal} sis in all cases — al 

huinm sugar and microscopic 

10 Blood pressure and blood examination in 

all cases where history and physical 
c-xainmation show they are indicated 

11 Inspection of the teeth of employes by 

a dentist who recommends treatment 
when needed is a wluable adjunct 

12 Wasscrmaim Kahn or otlKr serologic 

tests should be made in foo<l han Hers 
heavy occupations or when syphilis is 
suspected 

Health Defects as Dctenmnmf; 

Occupation 

The defects disclosed should deter 
fnine whether the person presented 
should be rejected or accepted as ‘ quali 
fied as to conditions The aim of such 
an examimtjon should be 

1 Atoidnnce of injurj to the health 
of the individual inspected 

2 Protection of other workers 

3 Jlaintenance of legalitj this tli 
recti} protects the emplo) er 

Heart Lesions The heart is exam 
med with the chest bared and should 
not be confined to those cases where the 
ph> sical appearance or a history of pre 
vioiis illness such as rheumatic fever 
or syphilis emphasJ2es the necessity of 
such examination When a cardiac lesion 
is found the phjsician must of course 
to avoid confusion between functional 
and organic heart disease and endeavor 
to control the data of auscultation bj 


other methods such as percussion, exer 
CISC tests blood pressure reading, and 
examination of tlie lungs, liver and ex 
tremities for signs of heart failure In 
doubtful cases an electrocardiographic 
stud} should be made 

Deardcn t an English industrial sur- 
geon sa>s tliat the main points to be 
reviewed b> the certifying surgeon in 
considering the bearing of a definite 
heart lesion on particular emplo>ment 
are 

1 Tlie alreadj existing demand for 
a stead) increase in nutritive effort to 
meet the needs of bodily growth and 
development 

2 The capabilit) of the organ to 
answer the call for further increased ac 
tiMt) to Keep pace with additional tissue 
change associated with active labor 

3 The power of the organ to resist 
strain 

4 The liability to increased strenuous 
ness of occupation at a later stage 

5 TJie liability to further attacks of 
acute rheumatism 

6 The nature and extent of the lesion 
and amount of compensation ’ 

As regards the first three headings 
certain occupations are of such a strenu 
oils nature from the outset that an im 
perfect heart could not meet their de 
mands and at the same time supply the 
ordinary bodily needs Examples of such 
types of labor will readily occur to the 
examiner The fourth heading has to 
do with occupations where the young 
person on starting is not put to very 
hard work but where m the course of 
time the labor will become more and 
more arduous The fifth heading has 


* Deard«n The Med cal Examinat on of the 
Worker The Industr al Cl n c edited by E I 
Coll s Wm Wood & Co 
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especial reference to work in hot and 
humid atmosphere, wet processes and 
where there is exposure to weather The 
sixth has relation to the condition of the 
heart itself, and is entirely a matter for 
the teclinical judgment of the examiner 
Where there is evidence of dilatation, 
particularly when associated with a his- 
tory of a recent attack of rheumatism, 
tonsillitis, chorea, etc , or of other acutely 
serious conditions, the young person is 
unfitted for any work Arduous labor 
should not be permitted when there is 
any definite heart lesion, irrespective of 
degree Though m many cases tlie defi- 
nite signs of vahular incompetency dis 
appear as the muscuhr wall regains its 
proper control over the heart function, 
with a growing youth the imposition of 
additional strain will tend to nullify any 
such tendency Where there is good 
compensation, emplojment of a suitable 
nature is not barred There are many 
light duties which such a joung person 
can perform, e\en m wliat, at first 
thought, appears to be very arduous oc 
cupations, and this author concludes by 
s'i>ing that “it IS often possible to find 
work for moderately severe cases, as in 
an instance of ni) own where a youth, 
after sc\eral rejections, gravitated to t 
cork factory and was 'certified’ for sort- 
ing bottle corks ’’ If active chorea exists 
all work about machinery should be pro 
hibitcd and if any work is permitted 
It IS a good rule to make an additional 
point of barring lifting and carrjmg 
hca% j weights of any kind 

Anemia* Anemia, cspecialJ> in fe- 
male cmplo>es. should be carefiillj esti 
mated if found to be present ami its 
possible efTcct upon tlie girl’s working 
capacitv considcrcfl If there is a history 
of aertigo and sincope work about ma 
chinera of an> kind should not be per- 


mitted, and even if the anemia is of a 
mild degree, proper treatment should be 
at once instituted, the condition of un 
dertaking or continuing the work under 
consideration, being conditional upon 
reasonably prompt response to therap) 
Respiratory Diseases Tuberculosis 
IS, of course, the disease which is of 
greatest concern to the ordinary mdus 
trial physician No w orker demonstrated 
to be infected with tubercle bacilli should 
be permitted to continue at indoor em 
ploynient, both for his own welfare and 
that of his fellows The detection and 
establishment of a diagnosis of tubercu 
losis have already been dealt with (See 
p 370) so It remains only to offer a 
word of caution m regard to other res 
piratory affections which are frequently 
encountered among industrial workers 
Where chronic bronchitis is present, the 
individual should not be permitted to 
engage m any occupation which will sub 
ject him to the constant inhalation of 
dust or compel him to remain the greater 
part of his time in dark or damp working 
places If the employee complains of 
asthma or hay fever, the proper cutane 
ous test should be applied, and adiice 
given according to the results obtained^ 
Discharges from the nose, and “catarrh 
arc most likely to be connected with h) 
pertrophied tonsils and adenoids Such 
conditions are very common, and whic 
they should not be classed as respiratorv 
diseases, their consideration must u^u 
ally be taken up at the same time 
Respiratory diseases may develop 
among coal miners, stone cutters san 
blasters silica workers asbestos wor 


ers wool sorters, weavers, bakers grai 

and flour workers and bird liandkrs 
also among glass blowers grinders an 
gas avorkers In these industries it 
most important tliat the examiner shc«> 
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exclude all candidates whose lungs bron 
chi and accessor) sinuses are not m a 
perfectl) nonml condition (Sei p 360) 
Skin Affections Thougli indnslnal 
workers like other members of the com 
munit) are hkel) to be subject to almost 
anj skin disease according to the h) 
gicnic conditions under which thev h\e 
and other causes bc)ond the control of 
the cmplo)er certain occupations tend 
to produce special dermatologic lesions 
Among )oung applicants for work it is 
usual to find impetigo and discrete pus 
tular eruptions and such parasitic infec 
tions as scabies and ringw orm and occa 
sionallj pediculosis All such conditions 
arecasil) detected and with the co-oper 
ation of the person under examination 
readil) cured Serious skin lesions tisu 
all) demand the attention of a specialist 
Certain skin lesions may de\ elop upon 
the hands and face of tliose working with 
certain chemicals d)es and other sub 
stances to which a particular individual 
ma) be sensitive or allergic Skin lesions 
upon the hands may develop among 
match workers hatters x ray and ra 
dmm workers and bakers It is of par 
tiailar importance to exclude from food 
handling such persons as ha\e skin le 
sions contagious diseases or filthy habits 
Deformities The skeletal deformi 
ties most often encountered by the in 
dustnal physician are spinal cunatures 
tuberculous knee hip joint disease of 
long standing the effects of rickets and 
less frequently infantile paralysis It re 
quires rather keen judgment to decide 
just how extensive such deformities must 
he m order to disqualify an individual 
from engaging m more or less arduous 
labor Shortness of stature will naturally 
prevent entrance to a good many occu 
pations and the general physical exam 
ination will have to be relied upon to 


gi\e information as to how well equipped 
plnsicall) a lame or hunchbacked apph 
cant may be to do the work which he 
IS desirous of undertaking Not mfre 
quenti) the affections of childhood hate 
been outgrow n sufficient!) to permit such 
an individual to work as efficientl) as 
those who have no skeletal deformities 
Eye Diseases and Visual Acuity 
Good e)esight according to Dearden 
ranks next in importance to a sound 
heart for occupational purposes Defec 
tnc vision ma) be due to injur) disease 
or errors of refraction or traumatism 
ma) cause cataract or other forms of m 

jitr) which may mean more or less com 

pletc blindness of that particular eye, m 
other cases one eye may have been re 
moved because of injury or disease De 
feclivc vision is however more often 
due to errors of refraction than to any 
other cause the most common defects 
of this sort being hypermetropia mostly 
unequal and accompanied by marked 
convergent squint Though man) of these 
patients will be wearing glasses there 
has frequently been failure to properl) 
educate the weaker eye so that it ma> 
be wholly useless In making his deci 
Sion as to the influence a given visual 
defect will have upon the ability of the 
worker to carry on his selected occupa 
tion the examiner should take into con 
sideration the following po nts 

1 The possibility of removing the de 
feet by appropriate glasses 

2 The possibility of injury to the 
good eye 

3 The extra liability to accident from 
restricted visuil field 

4 The liability to eye strain 

5 The possibility or otherwise of be 
coming efficient at the work sought 

The most common eye affections en 
countered in industrial practice are 
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blepharitis acute and chronic conjiincti 
\itis corneal ulceration opacities trau 
matic cataract and color blindness 
In speaking of the reclamation of the 
disabled Collisi remarks that a mans 
occupation must be considered %\herf de 
temimmg the degree of disablement As 
a rule the trades requiring the highest 
Msual acuity bring the highest wages 
If a man earning high wages suffers 
from diminution of Msion from an acci 
dent he receives compensation he is 
still able to w ork at a trade not requir 
ing such good \ision If however his 
vision be diminished by disease he re 
cenes no compensation but he may still 
be able to earn a Ining provided he can 
find suitable work The questions of the 
original cause of defective Mston and 
the liabilitj of an employer to make com 
pensation are among those nlnch will 
often be placed before the industrial ex 
aniiner and the pract ce of subjecting 
e\ery new emplo>ee to a complete physi 
cal examination will give the physician 
some data on which to base his conclu 
sions If there is a record in existence 
showing thit when a certain individual 
entered the employ of a given concern he 
was suffering from some ophthalmic de 
feet winch was of such a character that 
de eje liad already undei^onc injury 
It will be possible to decide how far his 
present occupation has been responsible 
for aggravating the condition or whether 
It has affected it at all and on the 
cmplovees side a record of good e^e 
sght on Iicgnnmg work will demon 
stratc the injurious nature of an occupa 
lion which has produced oe defects 
during the period of emplovnicnt 

Color Bhndness The determmat on 
of the aai ity of color perception is most 

r nS'.:™"™ ■' "•’A" 


important for those who seek emploj 
ment as railroad engineers brakemen 
signalmen or in other occupations where 
the recognition of light signals are 
imperative It is also of importance for 
emploj ees m dye works weaving or 
such occupations where colors have to 
be matched or sorted All appl cants for 
sucli occupations should be thoroiighl) 
tested for color perception with one of 
the efficient tests for color blindness 
Hearing Tests These should be 
carried out for those whose occupations 
demand good hearing so as to detect 
warning signals thereby preventing m 
jury to themselves or to others who may 
depend upon their ability to give proper 
warning in case of danger It is also im 
portant to determine the hearing abi! ty 
of persons who seek emplojmcnt m 
boiler factories or other industries that 
have a tendency to cause deafness so 
that nnj claim by the worker for com 
pensation because of deafness maj be 
properly determined The preemploj 
ment record should show whether the 
worker had i hearing defect prior to his 
employment or developed it during hs 
employment 

Laboratory Tests It is important 
especiallj among food handlers to have 
throat and nose cultures made to have 
the feces and urine examined and W 
have various serologic tests perform^ 
so IS to detect not only those actively 
diseased but also those who are ca^ 
tiers 

II Tlie Examination of Person* 
Alreadv in Indiisin 
All persons working at hazardous « 
cujKitions particularly if the ® 
other workers depend upon ihcir e 
cicncj should be examined period ca^ 
Also those working d rcctlj w^th f 
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stuffs espcciallj foods tint ire rcadj to 
eat, xe butter, milk, bread, caiul}, etc 
should be examiiiwl at frequent intcraals 
for contagious diseases In general, when 
a worker shows a diminished amount of 
efficienc} , or repeated!) makes the same 
kind of mistake either because of omis 
Sion or commission, he should lie exam- 
ined m order to determine a possible 
ph)sical or mental cause for his tlefi 
ciencies 

Regular periodic ph) sical examination 
of emp!o)ees is rapidl) coming to be re 
garded as an economic necessit) in man> 
lines of industr), better health among 
the workers meaning greater output and 
steadier production, with consequent m 
crease m profits and satisfaction Mock’s 
remarks' on this subject man) )cars ago 
are sufficient!) pertinent to merit quota 
tion ‘ The s) stematic medical examina 
tion of employees is the metltod par ex 
cellence m this fight for better health 
among our working people, and one that 
extends be)ond the confines of the work 
room to the entire community By tins 
means the doctor comes into personal 
contact with each emplo)ec giving in 
structions when necessary and above 
all discovering a great many diseases 
in their mcipienc) while still curable 
With the least expenditure of time and 
mone) thus directly benefiting both the 
emplo)ee and the emplo)er whereas 
otherwise the employee would continue 
at his work with an inestimable grad- 
ual loss of efficiency, until his disease 
had become incurable or at best could 
only be controlled Again by this sys 
tern of physical examinations a great 
many communicable diseases such as tu 
berculosis, are diagnosed and eliminated 

^ Mock An Efficient S>stem of Med cal Ex 
am nat on of Employes Trans Nat Assn. Study 
and Pretent Tuberculos s 10 39 1914 


from the working force, thus protecting 
the health) employees from an immi 
nent source of infection, thur diseased 
fellow worker ” 

In a number of states the hw requires 
the penothc cxamimtion of workers who 
arc subjected to conditions liable to pro 
duce ‘occupational diseases,’ and m the 
efforts to control tuberculosis and \ene 
real disease the importance of the gen 
oral physical examination of the nppar 
cntly healthy as well as those who give 
evidence of disease, is being constantly 
more widely appreciated 

III. Supervision of the Sanitary 
Conditions and Prevention 
of Avoidable Hazards 

While practically ev cry State and each 
community has sanitary laws and con 
stituted authorities who periodically in 
spect places of employment neverthe 
less, the industrial physician should be 
familiar with sanitation and the particu 
lar requirements of the industry with 
which he is connected 

It should be his duty to see to it that 
there is proper heating ventilation and 
adequate lighting that the drinking 
water is not contaminated and that toilet 
faalities are adequate and sanitary , also 
that the various safety hw s are adhered 
to by both the employer and employee 
tliat fire liazards are prevented and fire 
escapes of sufficient number are pro 
vided The plant physician should es- 
tablish an adequate first aid station for 
minor injuries and have proper facili 
ties for canng for those more seriously 
injured either at the place of employ 
ment or have instant adequate facilities 
to transport the injured to the nearest 
well equipped hospital A daily routine 
inspection of the plant should also be 
one of his duties 
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Medical Examination for Life Insurance 


When a physician accepts an ap- 
pointment as a medical examiner for 
an insurance company he becomes in 
fact an employee of that companj, and 
his acceptance of the appointment im 
plies his willingness to serve the best 
interests of that company and to be 
worthy of the confidence which it has 
imposed in him If he feels that this 
IS an "unprofessional ’ attitude, and 
that he cannot put the interests of a 
corporation before those of the indi 
vidual patient in anj transaction, then 
he will do well to leave insurance ex- 
amination to someone else As a gen- 
eral rule the demands of insurance 
examinations do not in any way con 
flict with the most scrupulous require- 
ments of medical ethics The best in- 
terests of the insurance company are 
always served by an observance of the 
strict adherence to exact statements, 
and painstaking thoroughness in ex- 
amination and diagnosis To be a suc- 
cessful medical examiner one should 
have a most thorough training nnd ex 
penence in physical examination, but 
though nothing can take the place of 
practice in this, as in most other branches 
of medicine, a few suggestions may be 
helpful to those who are undertaking 
life insurance examination for the first 
time 

The suggestions which Henry Wire- 
min Cook of Minnesota set forth some 
years ago are so pertinent and well 
expressed that the liberty is here taken 
of borrowing rather freely from his 
remarks ’ 


> Suggestions to Wed cal Esantmen for 

Life Insurance Journal Lancet 32 281 1912 


Beginning with little more than in- 
spection of an applicant by the ex 
aminer, companies ha\ e gradually come 
to expect a fairly complete clinical his 
tory, and a thorough physical examm 
ation, supplemented by the recommen 
dation that the applicant shall or shall 
not secure the policy for which he has 
applied This requirement demands a 
knowledge of liistory taking the ability 
and practice necessary for a thorough 
physical examination, and m addition, 
sufficient general knowledge of insur 
ance data to correlate the history of 
the case and the physical examination 
with the habits occupations, soaal sta 
tus financial standing and insurable m 
terest, so that an intelligent prognostic 
opinion may be given 

Most of the questions to be askc 
by the examiner of the applicant are 
explicit and need no elaboration Th® 
need for the examiner to furnish a 
explanations m regard to every illness 
or impairment cannot be too strong} 
emphasized, as it is the most frequen 
cause of unnecessary correspondence 
and annoying delays If a man says 
he was treated by Dr X for "bihous 
ness ’ or “indigestion” six months ag° 
a full explanation is absolutely nec^ 
sary, w ith a statement, if obtamab e, 
from the attending physician It is 
known that laymen speak vaguely o 
‘ indigestion,” * cold ” ‘ biliousness etc 
and offer them as a satisfactory desenp" 
tion for any number of conditions, vary 
ing from trivial constipation or conr3 
to gall stones advanced phthisis, 
even carcinoma It is obviously impos 
sible to accept an applicant's diagnosi^ 
without inquiry as to the symptoms an 
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the course of the diseise or without a 
stntcnient from the itlending phjsicnn 
The necessit) for these dctuls is stated 
m everj examiintion blank 

Torm of Questionnaire 
Eacli conipaii) has its own forms in 
which the information obtained is to 
be set down b) the medical examiner 
but whateicr the form the general trend 
of the questionnaire will he found to be 
the same m practical!) ill cases It will 
always be necessarj to obtain the fol 
lowing information 

I Objective Examination ot Applicant 

(o) Identification 
(t) Age 
(tf) Occupatom 
(<f) Race 

(e) Sex 

(/) Marital state 

II General External Examination 

(a) General appearance 

{b) Deta led appearance of head 
tnmfe and f mbs 
(tf) Posture and gait 
(d) Physical defects and deformities 

(c) St gmata of degeneracy 
in H story 

(o) Tam ly history 

(b) Personal h story 

(c) Hab ts 

(d) Associat ons and amusements 

(those bearing on health) 

IV Pbys cal Exam nat on 
(o) Chest — lungs 
(b) Heart and blood vessels 

(f) Abdomen 

(d) Urinalysis with other laboratory 

tests as requ red by the com 
pany or deemed needful 
the exam ner 

I Objective Examination 
identification It is essential that 
t 6 medical examiner should be certain 
the individual he is examining is 
^ c same person for whom application 
life insurance has been made 


Tlioiigh insurance frauds are not now 
as fashionable as the) were a few 
jears ago the attempt to induce the 
medical examiner to send in a favorable 
report ina) even extend to the substi 
tiitioii of a better risk than the one 
actinll) appl)mg for protection so m 
any case where the pli)sician is not 
personally acquainted with the appli 
cant liefore he becomes the subject of 
examination the ph)sician must nnkt 
sure that there has been no mistake in 
the identit) If a personal introduction 
from the agent js not possible he can 
for instance question the applicant on 
the part of the application that was 
complcteil b) the agent and the answers 
should correspond to the recorded data 
as to the time and place of birth name 
and residence of beneficiary and other 
insurance earned if any Preliminary 
to the examination the examiner may 
also ask for the applicant s signature 
and compare it with the signature se 
cured b) the agent on the face of the 
application or he ma) secure from the 
agent an accurate description of the 
person to be examined so tint he can 
not possibly make an error m examin 
itig an) other than the proper person 
As It sometimes becomes necessary to 
identify the holders of insurance poh 
cies after death it is desirable to note 
carefully the location size or other char 
actenstics of any moles scars nevi or 
other marks and deformities which 
might aid m the identification The 
condition of the teetli the presence of 
artificial dentures and fillings ma) also 
be of help in post mortem identifica 
tion it is therefore wise to be prepared 
for this emergency by obtaining iden 
t fication data at the very outset 
Age As it IS upon the basis of age 
that all life insurance premiums are de 
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termined and all companies ha\e defi 
nite age limits within which they ac 
cept risks the exact age of each appli 
cant must he determined bejond ques 
tion If there appears to be any reason 
no matter how trnial to lead the ex 
aininer to r)ehe%e that the applicant has 
made a false statement in regard to this 
point he must make it clear that the 
possibility of obtaining the desired pol 
icy rests wholly upon the establishment 
of this fact 

If the applicant looks older than the 
stated age the phy sical examination 
may quickly disclose the reason for the 
apparent discrepancy indeed the per 
sonal history is \cry apt to giie the 
due eten before the examination is be 
gun In the words of Ramsey It 
may he due to o\er work or strain dis 
sipation some external agency bust 
ness worry a deep seated disease or 
the culmination of a process beginning 
111 youth and finding expression in mid 
die age The family history and (he 
emironment of hts progenitors have 
much to do with apparent age, if a 
mans pirents Imc tulcrculosis in any 
of Its forms or have through poierty 
or unfortunate business associations 
teen compelled to undergo hardships 
It neccssanli Ins its effect upon the 
offspring The same effects arc seen 
in tho e l)orn of neurotic parents tlietr 
resistance is lessened to diseases of diild 
lioo<l of winch the marks arc left (heir 
ntality i, lowcreil the results being 
the CN|>cn littire of more energy in cop- 
ing wiih htismcss projiositions and in 
al iht\ to lure pro!oni.ed physical ex 
irti n thus causing them to liccome 
prematureK ol 1 

Thoiigli tie calailatKm of the ex 
pectatioii of life m am gnen ca*c does 
iKt come unltr the points which the 


medical examiner must cover in the 
issue of a policy it is well for him to 
be able to compute it for his own satis 
faction The rule for determining it 
by the Actuaries or Combined Experi 
ence Table is as follows If the apph 
cant IS 40 y ears of age or older subtract 
the actual age from 80 and divide the 
result bv two thirds the result will guc 
the expectancy of life if the appicant 
is between 20 and 40 years of age 
one year to the result obtained as above 
Occupation Extra hazardous oc 
cupations are usually designated bv each 
company in their directions to lh«r 
medical examiners Alost states nov 
have some laws regulating those trade# 
and vocations which are rated as m 
jurious to health and tending to n ** 
or shorten life The necessity of ob- 
taining details as to the applicants oc 
cupation and correlating it to tfc 
history and examination findings is 'CO 
obvious There is also what is knovn 
as the moral hazard wJiicli occurs JO 
occupations which tend to expose tho c 
who follow them to dissipation and w 
cesses of various kind# Thus other 
tilings being equal a clcrgvinan i> 
garded a better risk than an actor an 
a milkman than a bartender of hhe a-fc 
and physique The influence of occu 
pation on longevity has been carefi ' 
computeil as applying to genera! pr'U 
ciples but the examiner must ju 1?*^ 
individual cases from what hi'' be^ 
eliciteil by the examination whether l c 
applicant s vocation is cnmpatil Ic 

longlife tc whcti cr Ins phv'ical po'l 

ers ami ancestral history arc siifikief’ 
goml to neutralize ativ preju heia 
fluence ocainati ill may have on 
life’ According to mo t authorities 
life insurance cxamnntion I Ivvers ^ 
wind ln^t^uments are likclv to lie ^ 
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ject to emplijsenn \ancose \ctns arc 
foiincl in shop-clerks niotormen police 
men and those \%lio arc required to 
assume the standing or semi erect pos 
ture for long j erioils of tunc lead and 
other poisoning arc apt to he prc\alent 
among | amters gilders and those cn 
gaged m the manufacture of articles 
userl m these and allied trades compel 
ling them to come m contact with 
poisons bronchitis and j hthisis occurs 
rather frequently m grinders and pol 
ishers of metals marble cutters ami 
printers Those aocations requiring ex 
posure to the inhalation of irntatmg 
sapors to\ic substances and all kinds 
of cRlinia predispose to laryngeal 
troubles and may unite lung infection 
Race Sex and Marital State The 
susceptibil ty of particular races to ccr 
tain diseases is common knowledge m 
medical practice I ister ‘ an English 
man gnmg adMcc to his medical com 
patriots on the practice of life instir 
ance examination remarks tiiat as 
e\ef) race m the ssorld is insured by 
Eiglish ofhees every racial peculiarity 
IS therefore a matter of importance 
to the insurance examiner and in the 
United States the melting pot of all 
nations this is even more true It is 
often said that because many Germans 
are oliese an obese German is not to 
he regarded necessarily as bad a life 
insurance risk as an obese Englishman 
A large abdomen is also common among 
Belgians French the Dutch Italians 
and Spaniards To English examin 
ers the question of change of residence 
from the mother country to the tropics 
or lice tersa is a more urgent one 
than With us but nearly every insur 
ance exam ner w ill occasionally find 

* L ster Med cal Exam nat on for L fe Instir 
ance London E Arnold 1921 


cases where such circumstances must 
lie considered A history of previous 
residence in a tropical climate should 
put one oil hts guard for diseases vvhidi 
nm lie latent tti the applicant s system 
iiid may recur such as chronic dysen 
tery tropical sprue or malaria 

romierly it was an exceptional thing 
for any company to insure the lives of 
vvotiicti but the practice is now com 
iiion Outside the child bearing period 
the cold unsentimental evidence of sta 
tistics shows that female lives are better 
risks tlian male lives No company 
intentionally issues a policy on the life 
of a woman known to be immoral and 
those with an antecedent history of gon 
orrhea or syphilis can seldom secure 
life insurance The medical examiner 
will usually find his company slow to 
accept his recommendation of the mother 
of an illegitimate child though from the 
pin steal standpoint she mav be an excel 
lent risk The question of insunng the 
lives of women who have undergone pel 
VIC operations has been much discussed 
bv physicians interested in insurance ex 
animation and there appears to be a 
wide diversity of opinion about it A 
woman past the menopause is generally 
conceded to be a better risk tlian a man 
of the same age 

Generally speaking married people 
are better nsks than single ones Their 
habits of life are apt to be more settled 
and regular and proper exercise of tl e 
sexual functions tends to prolong life 
Single women over thirty are better 
nsks than single men of the same age 
and for each y ear thereafter the woman 
becomes a better risk and the man a 
poorer one Marriage late m life tends 
greatly to increase the risk especially 
if there is great disparity in the ages 
of the parties 
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n. General External Examination 
General external examination is con 
ducted along the same lines as in anj 
branch of medical practice As the time 
allotted to make these examinations is 
usuall} quite limited the examiner will 
be obliged to depend more on the gen 
eral impression made upon him bj the 
applicant’s outward appearance than is 
usuallj the case m private practice 
Bearing in mind the conditions which 
are most likelj to render an applicant 
uninsurable, the examiner should look 
for indications of their presence as soon 
as the applicant appears The expres- 
sion and color of the face may suggest 
the possibility of anemia nephritis or 
tuberculosis, or of addictions such as al- 
cohol and narcotics, and the posture 
and general ‘ build may be indicative 
of the general condition A ‘good 
risk’ will usuall> stand erect and have 
an air of strength and buo>ancy, while 
disturbances in the nervous system and 
tiie phjsical characteristics of degen 
crac) can often be correcti) surmised 
even when the gait and position are 
hut shghtl) abnormal 

III Ilistor} 

The elicitation of the personal and 
jamil^ history must follow the lines 
laid dow n in the examination sheet, but 
frequently the medical examiner will 
be called upon to use his judgment m 
interpreting the findings One point 
frequently overlooked is a change m 
the habits and manner of living at or 
near middle age It is a very common 
tiling for men who hive ri«en from 
poverty to the possession of a compe 
tence or afiluence to apply for a policy 
when ‘ things are easier for them It 
IS sometimes a difficult question to dc 


cide just what effect these changes will 
have upon an individual’s longevity In 
a study of gall stone disease one wnter 
remarks that a change ‘ from walking 
to a buggy which one drives himself 
IS one thing, and a change from walking 
to motor car and hired chauffeur quite 
another The ' moral hazard ’ here 
must also be carefully considered with 
both men and women 

The examination blank always de 
votes considerable space to the family 
history, and every examiner knows how 
difficult It is to fill in these questions 
satisfactorily Frequently, the apph 
cant will have surprisingly little knowl 
edge of the medical history of even his 
nearest relatives Many are unable to 
tell the age at death of their grand 
parents, or even of their parents The 
cause of deaths which have occurre 
even within their immediate knowledge 
will be practically unknown to them 
or will be attributed to ‘stomac 
trouble,” heart disease” or something 
else equally vague All the examiner 
can do when such knowledge is 
IS to question as minutely as possi e 
regarding symptoms duration of t ^ 
illness or other circumstances likely m 
give evidence as to exact cause of dea 
or the ailments which preceded deal 
Lister points out that ‘ death fr<^ 
‘pneumonia, bronchitis or pleunsv o ^ 
covers tuberculosis’ A 

or sister’s death is often asenbed ° 
‘childbirth’ or a ‘confinement , " ^ 

actually 'a confinement given as a caiis^ 

of death may be only a phase ^ ^ 

the family has been instructed an 
which IS used to cover phthisis ’ 
death may have occurred some nion 
after the child was born and the 
certificate will shed a different ° 
the matter ” 
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Herwlitj m ill its phases has a \erj 
important hcarmp on the issuance of 
We insunnee ‘Old age’ is often gi\en 
as a cause of death hut c\en where 
the parents Imc attained great ages it 
IS wise to obtain exact data, so far as 
possible As a contrast to old age in 
the parents there is what I ister terms 
tlie ‘ earl) breahdow n age ’ The ex 
aminer will often be told that the ap 
pheant’s parents ami perJiaps seieral 
brothers ha\e died before fiftj or sixt) 
of aariotis diseases such as bronchO' 
pneumonia (^o*called), pernicious an 
emia cancer t)phoid {e\er and Brights 
disease and if these deaths all occurred 
between fort) five and sixt), even if the 
applicant is m apparent good health 
such a famil) histor) strongl) suggests 
deficient vitaht) ’ 

General paral)sts of the insane in 
^ parent is often given as simply pa 
falysts If the applicant states that 
para!)sis was the cause of a relative's 
death the exact kind of paral) sis should 
be ascertained If the death of a par 
fnt were due to dementia paralytica it 
IS important to find out the age of the 
applicant at the time the parent died 
and also to keep w’atch for the stigmata 
of S)’philis m making the ph)sical ex 
amination Insanit) and epilepsy are nl 
'' avs serious factors in a family bistor) 
Even a history of ‘ accidents may turn 
out not to be so ‘ accidental after all 
Lister suggests that such histones may 
also conceal suicide as a hereditary ten 
dency a point to be remembered 

Concerning habits associations and 

'^‘icinents something has already been 
s'ud under previous headings The dan 
pr of contracting pulmonary tubercu 
osis for instance from infected fellow 
employees or housemates is just as 
S^Cat as when this disease is actively 


present m a member of the applicant s 
immediate fami!) Simtlarl) a man 
who spends his hours of leisure in pool 
rooms and crowded shows is not 
likcl) to prov e as good a risk as he who 
finds his recreation in golf or tramping 
or even in (jmetl) reading at home 
Taken b) themselves such points are of 
infling value but considered m con 
junction with the ph)sical findings the 
purpose for which hfe insurance pro 
tecdon ts desired and other matters 
with which the medical examiner has 
to do they are often of profound sig 
nificancc 

IV. Physical Examination 
The physical examination proper may 
be divided into four essential parts 
While for the meagre fee giv en by most 
insurance companies and the short time 
usually allotted to making the exaniina 
tion even an acute diagnostician could 
not alwajs be expected to exclude such 
conditions as leukemia carcinoma of the 
rectum tuberculosis enteritis and many 
other of the less common diseases it 
js not unreasonable to expect that an 
applicant who has been unreservedly 
recommended by the physician who ex 
amined him should have the general 
appearance of average good health that 
his lungs should show no evidence of 
active disease that the cardiovascular 
system should he approximately normal 
in structure and function and that the 
kidneys are not excreting albumin and 
sugar These are practically the only 
requirements of the insurance examm 
ation except on some blanks tempera 
ture and reflexes are also questioned 
yet the number of applicants with pul 
monary tuberculosis cardiovascular dis 
ease and nephritis who annually get 
by the average medical examiner will 
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be e\ident to anyone A\ho examines the 
"paid claims ’ of any company, and 
notes how manj who iia\e btit recently 
taken out policies ha\e succumbed to 
those diseases 

General Appearance: An unhealthy 
or under-standard general appearance 
IS frequently neglected by an examiner 
He IS intent upon the discoaerj of defi- 
nite signs of disease and his negatne 
physical findings are apt to offset tin 
dul> the general impression which he 
nn\ ha\e formed at first sight; or he 
may have entirely overlooked the pallor 
of an anemia the slight cyanosis of 
faulty circulation the sallovvness of in 
terstitnl nephritis the wrinkles from 
recent loss of weight, etc An appli- 
cant who looks sick or frail should not 
be recommended as a first-class risk 
merely because the examination fails 
to reveal any definite signs of disease 

Pulmonaryr Examination The ex- 
amination of the lungs is perliaps the 
most unsatisfactory portion of the aver- 
age examiners report The cause of 
this IS twofold First, evidence of pul 
monary disease is often vague , and 
sometimes even in advanced stages en- 
lirtly lacking to all but the hing spe 
enlist secondlv the interpretation of 
the piiltiioinry fiiulmgs demands more 
skill ntul experience Ilian is required by 
anv other phvsical signs Whai one 
reahze<i tint arrested cases of even ad 
vaticed phthisis mav reveal no adven 
titious sounds nor any change in per- 
cu>su,n rc-oinnce when the lungs in 
a recent case of hemoptysis mav appear 
tioninl ami when a suspected case of 
mnpiMit phthlsI^ rnaj undergo rcpeateil 
clinical ixaiimntion licforc any almor 
ntal.iv K {.osniich ulentificd it is evi 
i!ou tint there is an excellent excuse 
for the rrcwiinicfidation of a certain 


proportion of tuberculosis applicants 
But with all due latitude for the dil 
ficulties of the latent and incipient ases 
the large proportion of tuberculous ap- 
plicants accepted each year can be ac 
counted for only by carelessness or in 
experience on the part of the examiner 
Failure to bare tlie chest of all cloth 
mg, a step so essential m every phisical 
examination, is accountable for some 
of the cases overlooked A quiet room 
and a proper light are also necessary 
Often proper inspection guides our at 
tention to the diseased areas 

In the pulmonary examination there 
should be percussion over it least seven 
different areas on each side companng 
the two sides step by step above and 
below the clavicle and at the *econd 
intercostal spice m front, in the axill"? 
and in three areas in the back One 
of the best guides to involvement o 
the apices is to have the ipphcant 
breathe deeply during inspection and 
palpation, and to note if the apices ba 
come resonant on permission above th* 
divide, thus noting whether the lung 
moves freely, or appears restricted bv 
pleural adhesions Dclaved expaiisi^ 
over a restricted area or over one st « 
of the chest may be detected bv 
tion, but IS best determined bv pnlp-'* 
tion Localized dimintshe<l expansion 
should put the examiner on hi* 
tliat area should be examined wdh • *0 
greatest of care Mensuration for 
mining chest expansion is a valwil c 
aid Tlic tajie measure should 
the clifst in the region of the t "f 
nh The circumference of the c 
IS noted during quiet hrealhing • ‘ 
during the deepest expiration andap^i 
slunng full mspirafton Tlic 
between *lcej» cxpiralion and fid ’ 
spiraiion is considcrcel the chest cxjian 
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Sion An expinsion of less tlnn two 
inches IS pathologic The c\ idcnces 
of mflainmaton changes at an apex 
should be sought for in c\ erj case 
Careful auscultation o\ er the same 
areas, at least through one whole pliase 
of respiration, should follow percussion 
and particular attention should be paid 
to the detection of rales after coughing 
Or the prolongation of expiration Tins 
procedure should not take o\er fi\e 
nunutes, and is certainly a reasonable 
requirement before an examiner should 
be willing to pronounce the lungs nega- 
twe A suggests e personal or family 
histor), an elevation of temperature, a 
respiration rate above 20, sliould lead 
to a more minute detailed examination 
Cardiac Examination: The cardio- 
vascular examination is second m im- 
portance onlj to the urinaljsis, as a 
Single guide to msurabihtj It is far 
easier m its essentials than a pulmon- 
ar> examination and far more definite 
Its indications A thickened artery, 
a heart murmur, a displaced apex and 
increased area of cardiac dullness and 
an abnormal blood pressure are some 
of the most definite clinical signs and 
should be positively excluded in every 
insurance examination 
Estimation of the pulse rate should 
begin the examination , 60 to 90 are 
the usually accepted normal limits A 
pulse rate below 60 suggests increased 
resistance, high blood pressure and 
cardiac hypertrophy, above 90, after 
nervousness is eliminated as far as pos 
sible, one v%ould look for evidence of 
h>pertiiyroidism or some cardiovascular 
weakness After counting the rate, the 
examiner sliould gauge the vasailar ten- 
sion using two fingers on the radial 
^nd estimating the thickness and hard 
ness of the artery after obliteration of 


the blood stream The tactile impres- 
sion of pulse tension obtained in this 
way, should be confirmed by the use 
of the sphvgmomanometer It should 
be remembered that a thickening and 
sclerosis of the radial is apt to reflect 
a similar degenerative change in the 
cerebral vessels, aorta, heart, and kid 
iieys 

fn the cardiac examination, the 
physician should face the applicant who, 
in turn, faces a bright light He should 
look for anv abnormal pulsation, any 
bulging especially over tlie precordium, 
and any dilated veins The apex beat 
should be definitely located, displace 
ment to the left being particularly im 
portant The visible or palpable apex 
should be confirmed by auscultation, 
and murmurs attentively listened for at 
the apex, second right costal cartilage, 
and down the left border of the ster- 
num Cardio respiratory and functional 
heart murmurs should be differentiated 
from organic murmurs It is interest 
mg 10 note in this connection that the 
experience of one company has been 
as unfavorable to “functional’ heart 
murmurs as to “organic ’ There are 
undoubtedly “functional’ munimrs 
which might be negligible in an msur 
ance examination but the above ex 
perience shows that the tendency is to 
give the applicant the benefit of the 
doubt in a doubtful case As attending 
physicians we are too apt to associate 
organic heart murmurs w ith some sign 
or symptom of incompetence, and as 
examiners, we are too prone to call 
“functional ’ a soft murmur at the apex, 
without appreciable hypertrophy, in a 
robust active y oung indn idual If a 
murmur of any kind is found, it should 
be fully noted, and the notation sup- 
plemented by the opinion of the ex- 
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ma\ re\eal the low specific gravity of 
diabetes insipidus and interstitial neph 
ritis, the bloody urine of pcnncious 
malaria renal and vesical calculus tu 
berculosis and carcinoma of the gemto 
unnar> tract the decomposed urine of 
h>pertrophied prostate and cjstitis, the 
pus of an inflammatorv condition of the 
tract, and lastlj and most important 
the albuminuria of febrile conditions of 
chronic pus absorption of arterio- 
sclerosis or anj serious toxemia * e 
chronic tuberculosis alcoholism etc In 
fact there are few serious diseases not 
associated with the excretion of at least 
a trace of albumin and the effect of 
an} of these agents m producing al 
bumin IS increased with advancing jears 
as the structural changes of age take 
place On the other hand the examiner 
should properl} evaluate the presence 
of albuminuria and bear in mind that 
a trace of albumin minus casts m an 
otherwise normal urine may be of no 
patiiologic significance The inability 
to find albumin because a white ring 
does not promptl} appear when the ex 


aminer pours some urine over nitric 
acid or if no white cloud shows m 
the Iwiled urine after adding dilute 
acetic acid may be due to fault} meth 
ods of observation as be ma} look for 
the cloud from where he stands beside 
the tabic or sink at tiie back of the 
room without properly shading the test 
tube tliercb} failing to see a faint ring 
or cloud Unless albumin is present m 
large amounts such methods will not 
reveal its presence 

Resume To put it tersel} it must 
be slated that the value of a ph}sical 
examination for life insurance is in di 
rect proportion to the thoroughness and 
completeness of the examination The 
excuse for incomplete and hurried ex 
animation is usually inadequate com 
pensation if that be true then life m 
surance companies get onl} what they 
pa> for or ver} much less a circum 
stance to be deplored because it is im 
satisfactor} to all concerned Often a 
bad risk gets by while a very good risk 
because of a minor ailment is being 
excluded 


Malingering 


Malingering is usually defined as the 
s mulation of injury or disease where 
no pathologic condition is present Gen 
crall} speaking there are two groups 
of malingerers (1) In which a well 
person attempts to simulate illness and 
(2) In which an ill or defective indi 
vidual tries to hide hts illness or defect 
and attempts to pass himself off as a 
health} person 

(1) The malingerers of group one 
nre persons who simulate illness for a 
selfish motive usually for personal gam 
Such as claiming or exaggerating in 
lury because of an accident so as to 


recover damages feigning sickness in 
order to collect sick benefits as excuse 
for not appearing in court or ns an at 
tempt to evade military service or other 
duties Illness or injury may often be 
feigned by ch Idren and adults who are 
desirous of eliciting sympathy In this 
connection it sliould be borne m mind 
that the neurotic individual who has a 
multipliaty of Complaints about winch 
he hollers loud and long without an} 
apparent cause is not necessarily a mal 
ingerer and that he may have a definite 
basis for his complaints only that the 
loudness and length of his hollering 
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IS out of proportion to the se\enty of 
the injur) This fact is quite often 
o\erlooked and the complaining person 
IS St) led a neuro or a malingerer 
On the other hand hysterical or neur 
istiienic persons ma) because of being 
m contact ^\Ith certain sick people or 
because of the perversity of their ner 
\ous s) stems attempt to exaggerate 
their s)mptoms or mimic disea se con 
sciousl) or unconsciousl) 

(2) Malingerers of the second group 
are persons who simulate good health 
in order to pass life insurance examin 
ations industrial examinations or any 
examination which would bar persons 
not in perfect health Such malinger 
mg nn> be found among persons who 
attempt to show bravery or are ashamed 
to admit an) deficienc) or disease that 
the) may possess However the larg 
est number of malingerers of group two 
in attempting to den) illness or injury 
are persons who seek life insurance 
s ck 1 enefit insurance industrial posi 
tions or admission to the federal or 
oiler services which pa) their sick and 
injured (if m hne of duty) a certain 
weekly or inontlil) allowance 

It IS thtrefore of equal importance 
for the txamuier to be able to detect 
the sick person who p1a)s off as well 
and the well one who plavs off sick 
It is often a difficult matter to sepa 
rate li)steria from malingering often 
except for the skillctl psjchialrist it is 
imiK) sihle rherefore the examiner 
should familiarize himself with those 
S)mpt(ms of h)stcria vihich cannot be 
simuLitcd such as anomalies of sccrc 
tun unilittral hj-jK-ndrosis salivation 
ohguria or, verv rirth anuria without 
iironic s)-niptoms m onlcr not to be 
led astrav h) the malingerer 


The demeanor and behavior of the 
b)sterical subject according to Jones 
and Llewellyn ^ usually give indications 
of his abnormal mentalit) The ex 
citabilit) and restlessness the hurried 
extravagant speech the odd gesticula 
tions the rapid muscular tremors the 
w idel) opened e) es as if frightened all 
combine to give a somewhat character 
istic expression 

UHiile the h)stcric is usually uncon 
scious of the unrealit) of his sjmptom 
the malingerer though hts outward ap- 
pearance may belie him is often sullen 
obviousl) suspicious and jH at 
Though he may protest his good fait 
most volubly he is careful to choose 
his words and avoid com ersational pit 
fills while the h)steric subject is s® 
anxious to make a histrionic effect and 
impress the examiner with the gravi^ 
and intensit) of his sufferings that W 
takes no thought of consistenc) T « 
h) stencal person revels m examination 
It cannot be too long or too minute 
the more spectators the better he i» 
pleased he has no rooted objection to 
being hospitalized and for medicine an 
treatment he is a glutton . 

The malingerer on the other lan^ 
loathes examination ind if he can pi 
off the evil day he will DurinS 
prepress he is often iinconscioti'jl) 
ful or sulk) and if he can fasten on 
something harsh in the methods or te» =• 
emplojed he is quick to take umb>^^ ^ 
He often shrinks from treatment o 
shirks It wlioll) and the certificate on^ 
gained cannot sec the doctor too 5 
dom md to hospital he will not go 
he can help it 

It must be rcniemlercd that n« 
indiMdunls suffering from h\stcria‘ 

‘Jw'fS a a IJe«fIbn 5 IaI ngtnnf " 

Kc nnnann tendon 
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p!a> bodily stigiinta \\Iitch i careful 
pbjsical exnmuntion ^Mtll tests of sen 
sation mid reflexes will reveal and their 
presence supplies <lata on which a diag 
nosis nnj be based, while the absence 
of am such signs is stronglj in favor 
of malingering 

The chief complaints of the malm 
gerer are subjective signs onl) occa 
sionallj when conditions demand it or 
vvlien instructed bj an unscrupulous 
person will the malingerer attempt to 
manifest objective signs The most 
common subjective signs complained of 
are pam vertigo insomnia disturbing 
night dreams disturbed vision deaf 
ness anorexia indigestion fatigue 
(mental and physical) and various 
phases of sjTnpathctic nervous disturb 
ances 

The objective signs most frequently 
complained of are difhculty or inability 
to walk bend or perform an> move 
ments Certain objective signs may even 
be brought out b> the use of drugs or 
other agents Among tiiese may be 
noted large doses of strjchnia and liel 
ladonna to cau«e cardiac palpitation and 
^^3ggerated reflexes various rube 
facients to cause local redness so as 
to simulate inflammation Irntants in 
the ejes maj simulate iritis or corneal 
disease Ruptunng the ear drums with 
an instrument in order to simulate spon 
taneous rupture Soapsuds exuding 
rom the mouth during a feigned con 
mlsion may simulate epileps) Often 
?re existing conditions may be attn 
buted to an injury as for instance 
hernia uterine prolapse abortion pul 
monary tuberculosis pleunsj cardiac 
disease visceroptosis spinal cord disease 
bone or joint diseases etc The ex 
aminer must therefore be on guard not 
only to differentiate between conditions 


tliat ma) have resulted from the injury 
and conditions that existed prior to the 
injurj Imt he should be able to deter 
mine to what degree a pre existing con 
dition became aggravated because of the 
injtir) 

A complete history skillfully elicited 
and a most careful examination may 
reveal to the experienced examiner the 
presence or absence of objective signs 
and thus lie may be able to detect the 
mdmgercr the exaggerator and the 
honest person It must be borne in 
mind that not all persons claiming sick 
henefits or compensation for injuries are 
malingerers as a matter of fact the 
majont) of claims are just a small 
proportion of claimants arc absolutely 
fakers and a goodly number are exag 
gerators 

The confirmation of subjective signs 
IS often dilTicult or impossible because 
the examiner cannot disprove the state 
ment made b> a patient as to headache 
vertigo buzzing m the ears disturbed 
vision etc A headache can be felt 
only by the sufferer its very existence 
or seventy is entirely a personal matter 
for which we have only the patients 
assurance of its existence The ex 
aminer cannot disprove the existence of 
a headache nor its seventy The same 
holds true of vertigo and of many other 
subjective symptoms However a care 
ful history taken possibly on two or 
three occasions close observation of the 
patient at various times together with 
a complete physical and whenever nec 
essary certain laboratory examinations 
iftiy often help to establish a correct 
diagnosis 

Simulated Pams and Disabilities 

Pam in the back or in the legs al 
leged to be due to some traumatic acci 
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IS out o£ proportion to the seventy of 
the injurj This fact is quite often 
overlooked and the complaining person 
IS St} led a “neuro” or a malingerer 
On the other hand, hjstencal or neur 
asthenic persons may, because of being 
m contact with certain sick people, or 
because of the perversitj of their ner 
\ ous s) stems, attempt to ex^gerate 
their sjmptoms or mimic disease con 
sciously or unconsciousl} 

(2) JIahngerers of the second group 
are persons who simulate good health 
in order to jiass life insurance examin- 
ations industrial examinations, or an} 
examination which would bar persons 
not in perfect health Such malinger 
ing maj be found among persons who 
attempt to show bra\er>, or are ashamed 
to admit an) deRcienc} or disease tlut 
the> ma) possess However, the larg 
est number of malingerers of group two 
in attempting to deny illness or injury 
are persons who seek life insurance, 
s ck benefit insurance, industrial posi- 
tions or admission to the federal or 
of her services which pay their sicl. and 
injured (if m line of dut)) a certain 
wcckU or monthlj allowance 

It is therefore of equal importance 
for the examiner to be able to detect 
the sick person who ph)s off as well 
and the well one who pla}s off sick 
It IS often a difficult matter to sepa- 
rate hysteria from malingering, often 
except for the skilled psjchiatnst, it is 
impossible Tliereforc the examiner 
should familiarize himself with those 
svmptonis of h}steria which cannot be 
simuLited such as anomalies of secrc 
tion, iiiuhtcral hvpendrosis, salivation, 
oliguria or, very rarch, anuna witbont 
uremic sjmptoms, m order not to be 
letl astraj bj the malingerer 


The demeanor and behavior of the 
hjstencal subject, according to Jones 
and Llew ellyn * usuall} gi\ e indications 
of hi5 abnormal mentalit} “The ex 
citabilit} and restlessness, the burned 
extravagant speecli, the odd gesticula 
tions, the rapid muscular tremors, the 
Vvidel} opened ejes, as if fnglitened, all 
combine to give a somewhat diaracter 


istic expression ’ 

While the hvstenc is usuall} uncon 
scions of the unrealit} of his S} mptom» 
the malingerer, though his outward ap 
pf-arance ma} bthe him, js often sullen 
obviousl} suspicious, and ill at ease 
Though he ma> protest his good faith 
most volubl}, he is careful to choose 
his words and avoid conversational pd 
falls, while tlic h}stenc subject is 
anxious to make a histrionic effect and 
impress the examiner with the gravnQ 
and intensitj of his sufferings that he 
takes no thought of consistenc} ‘The 
h}stencal person revels in examination 
It cannot be too long or too minute, 
the more spectators, the better he i* 
pleased, he has no rooted objection W 
being hospitalized, and for metlicine an 
treatment he is a glutton ’ 

The malingerer, on the other han^^ 
“loathes examination and if he can p'" 
off the evil daj. he will Dunng 
progress he is often unconsaoush 
ful or sulkj , and if he can fasten on 
Something harsh in the methods or 
femplojed, he is quick to take umbr3»^ 
He often shrinks from treatment, o 
Shirks It whollj, and the certificate 
^ined cannot see the doctor too 
dom, and to ho«pital he will not g® 
be can help iL” j 

It must be rcnieml»ercd tint 
individuals suffering from hv'tcria ■ 

> JonM an 1 I!<«elljn Ma! rgennS 
ilancmann Lcn<!r>n 
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play bodil) stigmiti which i carefni 
plnsical examimtion with tests of <5en 
sation and reflexes will re\ea! and their 
presence supplies data on which a diag 
nosis nnj lie Insed while the absence 
of an\ such signs is strongl) in fa\or 
of nnhngcring 

Tlie chief complaints of the malm 
gerer are suhjectnc signs only occa 
sioiialh when conditions demand it or 
when instructed b) an unscrupulous 
person will the malingerer attempt to 
manifest objectne signs The most 
common suhjectnc signs complained of 
are pain \ertigo insomnia disturbing 
n gilt dreams disturbed \ ision deaf 
ness anorexia indigestion fatigue 
(mental and physical) and vanous 
phases of sympathetic nenous disturb 
ances 

The objectne signs most frequently 
complained of are dilTicuUy or inability 
to walk bend or perfonn any nio\e 
ments Certain objective signs may even 
be brought out by the use of drugs or 
other agents Among these may be 
noted large doses of strychnia and bel 
ladonna to came cardiac palpitation and 
exaggerated reflexes v anmis nil*e 
facients to cause local redness so as 
to simulate inflammation Irritants m 
the eyes may simulate iritis or conieal 
disease Rupturing the ear dnmis with 
an instrument in order to simulate spon 
taneous rupture Soapsuds exuding 
from the mouth during a feigned con 
vulsion may simulate epilepsy Often 
pre existing conditions may be attri 
buted to an injury as for instance 
hernia uterine prolapse abortion pul 
monary tuberculosis pleurisy cardiac 
disease visceroptosis spinal cord disease 
bone or joint diseases etc Tlie ex 
aminer must, therefore be on guard not 
only to differentiate between conditions 


that may have resulted from the injury 
and conditions that existed prior to the 
injurv lut he should be able to deter 
mine to what degree a pre existing con 
ditioii became aggriv ated because of the 
injury 

A cfniplete history skillfully elicited 
and a most careful examination may 
reveal to the experienced examiner the 
presence or absence of objective signs 
and thus he may be able to detect the 
malingerer the exaggerator and the 
honest i>erson It must be borne in 
mind that not all persons claiming sick 
I cnefits or compensation for injuries are 
malingerers is a matter of fact the 
majority of claims are just a small 
proportion of claimants are absolutely 
fakers and a goodly number are exag 
gerators 

The confirmation of subjective signs 
IS often dilbcult or impossible because 
the examiner cannot disprove the state 
inent made by a patient as to headache 
vertigo buzzing m the ears disturbed 
vision etc A headache can be felt 
only by the sufferer its very existence 
or severity is entirely a personal matter 
for which we have only the patients 
assurance of its existence The ex 
aminer cannot disprove the existence of 
a headache nor its sev erity The same 
holds true of v ertigo and of many other 
subjective svmptoms However a care 
ful history taken possibly on two or 
three occasions close observ’ation of the 
yatient at various times together with 
a complete physical and whenever nec 
essary certain laboratory examinations 
nlay often help to establish a correct 
d agnosis 

Simulated Pams and Disabilities 
Pam in the back or in the legs al 
I^ed to be due to some traumatic acci 
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dent IS a form of malingering frequently 
encountered m compensation claim 
uork 

Back Injury In genuine cases of 
back injury the lumbar column and pci 
\is are held motionless as far as pos 
sible as the patient endeaiors to keep 
tliem in the posture which gives him 
the least discomfort The following 
points to he noted are suggested by 
Jones and Llewell^m 

1 Is there an absence of the uncon 
■5C10US normal swaying of the trunk for 
Inlincc VIZ rigidtlyf 

2 Does he bend forward with a list 
to one or other side? 

3 Is the work cautious and groping^ 

4 Does he sit <Iown gingerlj and 
when rising place his hands on his 
thiglis finding support at successively 
higher leads until he stands upright^ 

All these or similar automatic defen 
site adaptations point to fraud or at 
least to exaggeration Wlien asked to 
strip the examiner should haac a sliarp 
eje for any wincing when moacments 
calculated to caokc pain are performed 
Somctinics if his trousers slip to the 
foor and the examiner turns aaanj and 
then asks the man to approach nearer 
he may, before starting stoop saaiftly to 
raise them to keep his feet from bccom 
mg entangled Or aahen seated up 
right in a chair he may when asked 
to straighten his knees do «o aailhout 
wincing aUhougli this involves strain 
on tlie dorsal muscles and fascia 
The past htston l>oth of anything in 
the medical record which might suggest 
constitiilK in! causes and also of llie 
accilenl to which tlic ivam is attnl tiled 
sliowU caicfully simhcil In genu 
me Inumaiic cases the onset of the 
ivim IS immethate i*s intensitv straight 
wny cxcnicwting If ilic onset of the 


pain was gradual and there is reason 
to believe that other causes for example 
foci of infection elsewhere in the bodv 
were present before the accident oc 
curred its real cause can frequently be 
demonstrated Any possibility of the 
ailment being of mechanical origin 
should necessarily be excluded A man 
suffering from flat feet works under a 
mechanical strain and frequently his 
latent disability manifests itself in the 
form of secondary lumbar strain As 
the casual static flaw is often over 
looked the would be claimant is only 
too likely to be stigmatized offliand as 
a pure malingerer which is obviously 
unfair 

In making the physical examination 
the following points should be consul 
cred 

1 Local swelling ecchvmosis and 
in cases of long standing tissue incliira 
Uon trophic and vasomotor changes 

2 Teiuleniess to pressure at the site 
of pain 

3 Local muscular spasm and rigtiht> 

4 Aggravation of the pain by active 

contraction or passive extension of I 'e 
affected muscles . 

5 Impotence absolute or rchtue o 
the affected muscles 

6 Correlated phenomena altereil a 
cial expression pupillary dilatation ae 
celcrated pulse rate and raised bIoo< 
pressure. 

A patient cxlnbiting these pi enoniff’^ 

IS certainly not a malingerer thong > ^ 
nwy still lie exaggerating his pain 
disability Pain in the back of 
nntic origin is intensified b' 
movements and not by others an 
consistencies ntav sliji out Tlic 
ing ruse is sometimes of value 
the patient sitting the examiner I 
his iiand on the thigh of the ?' « • 
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leged to be affected and asks that the 
knee be raised against resistance The 
subject on attempting to do tins ma> 
say that it causes pain The examiner 
should then place his hand beneath the 
thigh and tell him to depress the knee 
against resistance If he now says that 
It causes him no pain he is probably 
malingering because in the second 
moaement the lumbar muscles do par 
tiapate in the moacment so that if the 
case were genuine the pain would be 
present or c\en aggraaated while in 
the first moaement there would be no 
pam occasioned because the movement 
involves no strain on the lumbar 
muscles 

Again the malingerer being unaware 
of the fact that often different move 
ments are subserved by the same mus 
cle may be betrayed into contradictions 
Thus suppose that the circumstances 
of the casualty and the results of the 
examination suggest that the lesion is 
m the latissimus dorsi muscle The mat 
mgerer now though he protests that 
owing to the pam he is unable to stand 
erect nevertheless when asked to de 
press and at the same time carry his 
raised arm backward does so without 
any complaint unaware of the fact tliat 
in both these procedures the latissimus 
dorsi is concerned Similarly he may 
plead pain on rising from a stooping 
posture though conscious of no disabil 
ity in standing or walking If a roal 
mgerer is told to bend forward and try 
to touch his toes he may feign com 
plete rigidity of the trunk and leaning 
from the ankle joints take the pose of 
a man preparing to dive hoping that 
suppressing the natural automatic 
adjustment of the body to the forward 
bending position he may convince the 
hammer of the impossibility of execut 


mg the movements of trunk flexion Yet 
even if the lumbar column be stiff flex 
ion at the level of the hip joints is still 
possible The examiner should now 
place the subject upon his back and 
ascertain if his hip joints can be pas 
sively flexed If not it is evident that 
the subject is at least exaggerating his 
disability for even if the lumbar spine 
be actually stiff the fixation of the hip 
joints IS voluntary and intentional 
To ascertain the mobility of the m 
dividual lumbar segments the fingers 
of both the examiner s hands should be 
inserted between the spinous processes 
of the different lumbar vertebra and 
the patient asked to stoop and then 
raise himself slowly to the erect posi 
tion In the normal column the pro 
jectmg spines will be found to separate 
on forward flexion while they approxi 
mate to each other during extension 
and if this can be executed freely and 
painlessly there is probably nothing in 
the nature of structural damage at the 
site indicated as being painful and 
tender 

Leg Injury When the kg is the 
site of pam alleged to be due to trauma 
a careful examination of the entire ex 
tremity must be made to rule out all 
genuine pathologic conditions Special 
sources of fallacy winch lead to unfair 
accusations of malingering are affec 
tions of the sciatic nerv e osteo arthritis 
of the hip sacro iliac strain subgluteal 
bursitis intermittent claudication van 
cose veins and the local or referred 
pain of flat foot already mentioned in 
considering lumbar pain Jones and 
Llewellyn consider the most valid evi 
dences of the reality of pain m the leg 
to be based on the pupillary sphymo 
graphic and sphygmomanometne reac 
tions obtained after the directions of 
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G Boschi ^ Tlie affected limb is 
grasped and Lastgue’s method of ex- 
tension performed, the angle fonned 
with the plane of the bed when pun 
IS produced, being approximately noted 
The performance is then repeated on the 
healthy limb, and during its movement 
the pulse is counted, the pupils note<l 
and the cuff of the sphygmomanometer 
adjusted until the radial pulse is oblit 
crated The affected limb is now tested 
a second time, and the patient watched 
so that he cannot produce pain by other 
methods, such as biting the tongue If 
tlie extension produces pain, the pupil 
will undergo a sharp transitory, but 
marked dilatation (3 to 5 centimeters) 
Nervous apprehension may contribute 
to this dilatation but if it is more 
marked when the affected member is 
extended than when the test is used on 
the healthy limb it is strong confirma- 
tion of the genuineness of the disability 
alleged The pulse may give further 
confirmation so if possible, the radial 
pulse should be felt by an assistant in 
the arm upon which the sphygmoman 
ometer cuff has been placed for if genu 
me pain is experienced the resulting in 
crease m arterial pressure will cause 
the pulse to reappear Care must be 
taken to prevent the subject from strain 
mg with a closed glottis which would 
cause a rise in blood pressure Nor- 
mally an increase of eight or ten beats 
will occur during pam and even more 
if the subject be neurotic The healthy 
limb may be used as a control 

Injury to the Special Senses Ala 
lingering m regard to the special senses 
sight and hearing in particular if not 
so crudely done as to be possible of de- 
tection by the tests of ordinary examin 
1 poschi II Policlin CO March 26 1916 


ation, can usually be demonstrated only 
by specialists m the handling of these 
particular branches of medicine 

Injury to the Head Vertigo is an 
important symptom following head in 
juries such as fractured skull and con 
cussion of the brain These patients 
often complain of severe major symp 
toms lasting for a long period namely 
vertigo and instability, headaches weak 
ness deafness, nen oiisness and a great 
many minor troubles Unless these pa 
tients are found to have definite evidence 
of an organic neurologic condition they 
are placed in a class of functional d^s 
orders, namely, traumatic neurosis 
quite a number of these cases which 
are otherwise neurologically negative, 
show very definite evidence of organic 
disturbance along the vestibular pat“ 
ways The neurologic examination 
therefore should not be considered com 
plete without a thorough neuro otologic 
examination If the examination shows 
definite evidence of disturbance along 
the vestibular pathways these findings 
may be of the greatest help to the 
rologist in differentiating between the 
functional and the organic cases ‘ 

When making a neurologic examm 
ation in these cases it is well to bear 

in mind the follow ing facts (1) 

ful technic must be employed and any 
abnormal responses must be chec e 
(2) All the findings in the general 
amuiation must be correlated m t 
interpretation of the diagnosis not 
nutting the otologist to go too ar 
his interpretation - (3) There is 


» Fletcher II A Determ nation of D' ^ pf 
as to Loss of Hearmir and ‘he utyn 

Vert go Trans Amer Med Assoc S«t 
got Otol and Rhinol p 155 1922 ,,,,, j ifl 

*VVeisenburg T H Traumatic 
War and Peace Jour Amer Med Assoc 
Aug 23 1919 
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marked neurotic element m man)' of 
these cases, e\en where there is no m 
tention of malingering SewelU re- 
ported a case of h)stcria siimihtmg 
brain tumor. E\en in a true traumatic 
neurosis “lump sum compensation will 
often clear up a great man) of the 
s)mptoms ” 

Injur)r Simulated by Drugs: Par 
licuhr diseases are sometimes simulated 
by the use of drugs Smallpox, for ex- 
ample, ma) be simulated by the appli- 
cation of croton oil to the surface of 
the bodi 

Attempts to produce the effect of 
jaundice are sometimes made b) taking 
large internal doses of picric acid , this 
ma) be detected by the )ellow pigmen 
tation which usinll) appears on the 
skin j« patches instead of the general- 
ized coloration of true jaundice, also 
the urine and stool w ill be stained yellow 
and contain picric acid 
Alleged General Debility When 
general debiht) is alleged the examiner 
may hate to make a %ery tliorough 
scrutiny of all the circumstances of 
the case before declaring that the alle- 
gation is a fraud The pitfalls that, in 
the presence of such allegations, beset 
a hasty diagnosis of simulation, are 
tuberculosis, latent pleurisv, diabetes, 
Brights disease, cerebral tumor, neuras- 
thenia and ambulatory typhoid Early 
tuberculosis for its exclusion needs not 
only careful clinical examination, but 
the use of x-ra)s, bacteriology, and if 
necessar), sero diagnosis One of the 
very best methods of 'checking up” a 
patient, is to weigh him at stated fre 
<iuent intervals Latent pleurisy can only 
be ascertained b) leisured and thorough 
examination Bright’s disease and dia 

'Sewell Trans Western Sect Amer I-aryn 
rol Rhnol andOtol Soc Feb 23 1922 


betes can be readil) detected b) urinal) - 
SIS, but if this were omitted could be 
easil) o\erlooked Without ophthalmos- 
copic examination, the existence of cere- 
btnl tumor nn) easil) pass without 
recognition To estimate the reality of 
neurasthenia, a disorder subject to fluc- 
tuations, Oiavign) la)S stress on "the 
disorders of nutrition, as e\ideiiced b) 
digestive and unmr) derangements, 
periodic loss of Inir, and the presence 
of unusual furrows as the neurasthenic 
IS usually absorbed m his subjectne 
S)mptoms and pa)S little attention to 
these objecti\ e phenomena ” 

Simulated Good Heallli 

It IS often more difficult to detect the 
existence of disease m a person who 
presents himself for examination and 
denies ever having had an), declaring 
emphatically that he is perfectl) well, 
than to expose one who is healthy and 
claims to be ill 

In order to pass a pb)sical examina 
tion for life insurance or the army, a 
person ma) refuse to give a true history 
or will evade certain questions An ex 
perienced examiner, however, cm usu- 
ally detect a degree of reticence and by 
skillful cross examination may elicit a 
fairly correct history (See Industrial 
Examinations p 939, and Life Insur 
ance Examination, p 946 ) 

Careful physical examination and lab 
orator) tests will aid in a diagnosis , but, 
however skillful an examiner may be, if 
the applicant wishes to withhold certain 
information it is easy to overlook condi 
tions such as epileps), gastric ulcer, 
choleq stitis, various gastrointestinal dis 
eases, malaria (between paroxysms) and 
a host of other conditions which can be 
accurately diagnosed only with the co 
operation of the one examined 
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G Boschi ^ The affected limb is 
grasped and Lasegiie's method of ex 
tension performed the angle formed 
with the plane of the bed ^\hen pain 
IS produced being approximately noted 
The performance is then repeated on the 
healthy limb, and during its movement 
the pulse is counted, the pupils noted 
and the cuff of the sphygmomanometer 
adjusted until the radial pulse is oblit- 
erated The affected limb is now tested 
a second time, and the patient watched 
so that he cannot produce pam by other 
methods, such as biting the tongue If 
the extension produces pain the pupil 
will undergo a sharp transitory, but 
marked dilatation (3 to S centimeters) 
Nenous apprehension may contnbute 
to this dilatation, but if it is more 
marked when the affected member is 
extended tlun when the test is used on 
the healthj limb it is strong confirma 
tion of tile genuineness of the disabilit) 
alleged The pulse ma> give further 
confirmation so if possible, the radial 
pulse should be felt by an assistant in 
the arm upon which the sphjgmoman 
ometer cuff has been placed for if genu 
me pam is experienced the resulting in 
crease in arterial pressure will cause 
the pulse to reappear Care must be 
t-iken to prevent the subject from strain- 
ing With a closed glottis, which would 
cause a rise m blood pressure Nor 
mail} . an increase of eight or ten beats 
will ocatr during pain and even more 
if the subject be neurotic The healthy 
limb mi) be used as a control 

Injury to the Special Senses Ma- 
lingering m regard to the special senses 
sight and hearing in particular, if not 
so crudel} done as to be possible of de 
tection by the tests of ordtnarj examin 
‘ Po^cbi II Pot cl n CO March 26 1916 


ation, can usually be demonstrated only 
by specialists m the handling of these 
particular branches of medicine 

Injury to the Head Vertigo is an 
important symptom following head in 
juries, such as fractured skull and con 
ctission of the brain These patients 
often complain of severe major sjinp- 
toms fasting for a long period namelj, 
vertigo and instability, headaches weak 
ness, deafness nerv ousness and a great 
many minor troubles Unless these pa 
tients are found to have definite eviden'-e 
of an organic neurologic condition 
are placed m a class of functional dis 
orders, namely, traumatic neurosis Yet 
quite a number of these cases which 
are otherwise neurologically ncgatncr 
show very definite evidence of organic 
disturbance along the vestibular path 
ways The neurologic examination 
therefore should not be considered com 
plete w ithout a thorough neiiro otologic 
examination If the examination shows 
definite evidence of disturbance along 
the vestibular pathways these findings 
may be of the greatest help to the neu 
rologist in differentiating between the 
functional and the organic caics * 

When making a neurologic cxamm 
ation m these cases it is well to^beaf 
in mind the following facts (f) 
ful technic must be employed and ^ 
abnormal responses must be chec 
(2) All the findings m the general ex 
amuiation must be correlated m 
interpretation of the diagnosis not pec 
mitting the otologist to go too far 
his interpretation- (3) There is 


*n«ther H A Determination of 

a* lo Loss of lleanng and the ijrre 

\ertieo Trans Amer Med Assoc 
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marked neurotic element in manj of 
these cases, e\en \vhcre there is no m 
tention of malingering SeuclU re 
ported a case of hj stena simulating 
bram tumor Even m a true traumatic 
neurosis “lump sum compensation uiH 
often clear up a great man) of the 
s}mptoms ” 

Injury Simulated by Drugs Par 
ticular diseases are sometimes simulated 
bj the use of drugs Smallpox for ex 
ample ina) be simulated by the apph 
cation of croton oil to the surface of 
the bod) 

Attempts to produce the effect of 
jaundice are sometimes made b> taking 
large internal doses of picric acid, this 
maj be detected b) the jellow pigmen 
tation which usuall) appears on the 
skm tit patches instead of the general 
tzed coloration of tnie jaundice also 
the urine and stool will be stained jellow 
and contain picric acid 
Alleged Genera! Debility When 
general debilitj is alleged tlie examiner 
maj have to make a very thorough 
scnitinj of all the circumstances of 
the case before declaring tliat the alle 
gation is a fraud The pitfalls that, in 
the presence of such allegations beset 
a hast) diagnosis of simulation are 
tuberculosis latent pleunsj diabetes 
Bright s disease cerebral tumor, neiiras 
thenia and ambulatory typhoid Early 
tuberculosis for its exclusion needs not 
onl) careful clinical examination but 
the use of x rays bactenologj, and if 
necessary sero diagnosis One of the 
'erj best methods of checking up a 
patient is to weigh him at stated fre 
quent intervals Latent pleunsj can only 
be ascertained bj leisured and thorough 
examination Bnghts disease and dia 

’Sewell Trans Western Sect Amer Laryo 
8oL Rh nol and Olot Soc Feb 23 1922 


betes can be readilj detected bj unnalj 
SIS but if this were omitted could be 
easilj overlooked Without ophthalmos 
copic cxamimtion the existence of cere 
bral tumor mij easilj pass without 
recognition To estimate the reality of 
ncurasthenn a disorder subject to flue 
tuations Oiavignj lajs stress on the 
disorders of nutrition, as evidenced by 
digestive and urinarj derangements, 
periodic loss of hair and the presence 
of unusual furrows as the neurasthenic 
IS usuallj absorbed in his subjective 
sjmptoiiis and pajs little attention to 
these objective phenomena 

Siniiilateil Good Ilealllt 

It IS often more difficult to detect the 
existence of disease in a person who 
presents himself for examination and 
denies ever having had anj, declaring 
emphatically that he is perfectlj well 
than to expose one who is healthy and 
claims to be ill 

In order to pass a phjsical examina 
tion for life insurance or the army, a 
person maj refuse to give a true history 
or will evade certain questions An ex 
penenced examiner, however, can usu 
allj detect a degree of reticence and by 
skillful cross examination maj elicit a 
fairlj correct history (See Industrial 
Examinations p 939 and Life Insur 
ance Examination p 946 ) 

Careful physical examination and lab 
oratorj tests will aid m a diagnosis, but 
however skillful an examiner may be if 
the applicant wishes to w ithhold certain 
information it is easy to overlook condi 
tions such as epilepsy gastric ulcer, 
cIiole<^stitis vanous gastrointestinal dis 
eases malaria (between paroxysms) and 
a host of other conditions which can be 
accurately diagnosed only with the co 
operation of the one examined 
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The special applications of physical 
examination might be indefinitely ex- 
tended, but enough has been said to sug- 
gest to the average practitioner some of 
the points which need to be covered with 
especial thoroughness m certain lines ot 


work, and the best methods of exainina 
tion when the possibility of fraud arises 
The actual procedure is the same for all 
classes of cases, and the need for ac 
curacy, thoroughness and patience is 
ever apparent 


Periodic Health Examinations 


“There is nothing new under the sun” 
IS a sajing attributed to the wise King 
Solomon of Biblical times Frequently, 
scientists may not subscribe to that dic- 
tum and point out the manj recent dis 
covenes, such as bacteria, certain rivers, 
continents, vinous planets, metals, ra- 
dium giscs, etc , but we must remember 
that all these and manj more have 
always been in existence They were un 
known to US and the fault for not know 
mg was our own Periodic health ex 
aminations, though a supposed!} new 
form of examination, no doubt existed in 
earlier civilizations To keep a person 
well 111 order to obviate the necessity of 
restoring him to health after illness is 
not a new idea As an example of this. 
It mi) be obsen ed that m some portions 
of Giina, the} have had and still have, 
the ver} admirable custom of pi} mg 
the doctor when in good health and 
when sick, pi}ment stops This of neccs 
sit} should induce the pli}siciin to 
"check up his patients freqiienth as to 
their health, manner of living pb}ing 
and working If in} defect is noted, 
while still in the incipient stage an at 
tempt IS made to correct it I ikcwise, a 
mcxlificalion of the Inbits nia} be 
brought alioiit so is to mimmire stmn 
In modern limes m order to preserve 
heilth ind maintain cfTicienc} periodic 
liciltli examimlions are !>eing nlvocate*! 

\ pcrioflic hnltli examination nav he 
ilefuicil as a compute jJiisical and men 


tal examination including routine labors 
toiy examinations given at definite inter- 
vals to persons irrespective of their state 
of health In addition to this routine 
such special examinations and laboraton 
tests as may be indicated b> the 
eral examination should be performed 
This t}pe of examination is used 
order to discover abnormalities m their 
incipiency even before the patient is con 
scious of an} s} mptoms and is primarily 
intended for the person in good health 
as it IS assumed that the sick individui 
IS already under the cire of a ph}Sicnn 
However, not infrequentl}, it is fout* 
that persons suffering from chronic t 
ments who ire well aware of the fa^r 
will continue it ihcir occupations "hi 
out medical care or attention until thrj 
arc complete!} broken down 

The benefits denved from pend 
health examimlions depend upon t«® 
factors (1) The thoroughness ^ 
examination and the examiner’s 
to evaluate proper!} the various 3^^ 
obtained m the histor}, phvsicil 
Iihorator} eximimtion, and (2) ‘ 
thoroughness with which the cxamin 
carries out the advice received , 

In various clinics, Ixitli pnvate a 
public, periodic heilth cximimlions a 
conducted bv otic of two general ntf 
ods, either b} a group of ph'S”^^’ ^ 
cicli a spccnlist m i pirticiilar J 
of the examinitiort or bv onlv one 
siaan wlio mikes the complete 
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ination Bj the former method the pi 
hent IS eximmed successtsel} by the 
\anoiis specialists the findings of these 
specialists are then correlated bj the 
internist uho re\ie\\s the case and ad 
Mses the cximinee as to the findings and 
also as to \\hat meisurcs should be msti 
tuted for the maintenince of health and 
efhcienc) or what defects should be cor 
rected m order to regain perfect health 
or at least minimize the effects of the 
dimagc done ind check its further prog 
ress For se\eral reasons this method 
of examimtion is not ahvajs sitisfac 
tor) The patient has to meet a num 
ber of strangers who ma> be either too 
unsympathetic or too solicitous and 
therefore he will not as a rule be in 
perfect co operation with each of the 
examiners also when i number of phy 
SIC ans examine the same patient each 
exam ner holds himself responsible only 
for so much of the body as comprises 
his specnlt) and because it is often 
difficult to draw sharp lines of demar 
cat on betw een the endu g of one spe 
cialt) and the beginning of another 
much may be overlooked 
The otl er and better plan for periodic 
health examination is to ha>e either the 
family ph) s cian or some other coinpc 
tent phjsician do the entire examination 
and if any special defect is noted requir 
ng special study the examiner should 
then direct the examinee as to what to 
do and where to go This method is ad 
'■antageous because the patient is apt to 
be more at ease and will therefore co 
operate with the examiner the examiner 
w ill maintain a greater personal interest 
and therefore be of greater service also 
ll ere is less Iikelil ood of major defects 
be ng overlooked Moreover the pa 
tients mental attitude when no special 
mental examination is indicated can be 


studied much 1 otter b) one man than b) 
a group 

In order to examine the patient com 
pletely and systematicaUv and to mint 
mize the posstl iht> of omission the ex 
aminer should have a special chart which 
he may follow when do ng general health 
examinations 

The method pursued m performing a 
periodic health examination does not 
differ from a routine careful medical 
examination for any other reason A 
complete and careful history is impor 
tarn then a general observaton which 
is followed by a deta led examination 
of the eyes ears nose tl roat teeth and 
tongue The neck is exanined for en 
larged glands and pulsations the chest 
for expansion the breasts should be ex 
ammed for masses and the lungs are 
examined in the usual way If there 
the findings are suspicious of patl ology 
an X ray examination should be made 
The heart is exam ned for size rate type 
of sounds and its response to exercise 
The blood pressure is to be taken with 
a sphygmomonometer If tl e 1 eart ex 
ammation indicates an abnormal change 
an electrocardiogram should be taken 
The abdomen and its viscera are exam 
med for size and position In the pres 
cnee of pam or distention acco iipanied 
by prolonged digestive disturbances tl e 
gastrointestinal tract and tl e gallbladder 
should be examined bv x ray and tl e 
contents of the stomach gallbladder 
nnd also the feces should be examined by 
laboratory means Examination of the 
genitalia rectu n and the peripheral vas 
cular system should be part of every 
exanunat on 

111 other words wlen sone al nor 
mality in any part of tl e body is de 
tected no matter hov trivial it may 
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appear at first sight, it should be care- 
full> studied with all the aids at 
our command The examiner should not 
hesitate, i\hen necessary, to lia^e the 
examinee return within se\eral dajs or 
ueeks for a recheck 


The examiner should keep a compre 
hetisiie record, preferablj on a record 
form, of all the findings at each exam 
ination so that the findings of succes 
sive examinations can be compared \utli 
those made at an earlier date 
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CHAPTER XXXin 
Urinalysis 


The Hole of Lahoralorj 
Exnminniions in Diagnosis 
No matter how thorough i physical 
examination nnj be, it does not always 
sufEce to establish a definite diagnosis, 
as greatly divergent conditions often 
present similar phj steal signs In order 
to assist m differentiating such condi- 
tions and to aid in establishing or con- 
firming a positive diagnosis, various 
laboratory methods should also be em- 
plojed For example, by physical ex 
ainination alone it is difficult to deter 
mine whether a pleural, pericardial or 
peritoneal effusion consists of serum, 
blood or pus Again m the presence of 
cerebrospinal disease, laboratory aid is 
necessary to determine the character of 
the spinal fluid The condition of the 
urine, the blood, gastric contents, spu- 
tum feces and other excretions and se- 
cretions often have to be carefully 
investigated to aid m proving or dis 
proving a tentative diagnosis The chni 
cal thermometer, the x rays the sphyg 
momanometer, the electrocardiograph, 
the poly graph the microscope, the trocar 
and cannula the exploratory needle and 
many other clinical appliances are adyu 
lants m obtaining the required data 
It IS not within the scope of this book 
to set forth the various and intricate 
methods used m the examination of the 
bodily secretions and excretions Tliese 
methods are standardized and their tech- 
nic can be found in any book on lab 
oratory examination Only the least 
complicated tests those that can be per- 
formed by the average phy sician and 


do not require special training m this 
field of medicine, will be described here 
The significance of abnormal laboratory 
findings in various diseases will, how- 
ever, be stressed, inasmuch as it is the 
physician’s duty to interpret such find- 
ings when they are reported to him from 
the laboratory 

Melhotl for Collecting and 
Examining the Urine 
For accurate urinaly sis a 24 hour 
specimen should be obtained The re 
suits from the examination of a single 
specimen while valuable, are not conclu- 
sive A “night and morning’ specimen 
IS preferable to a single specimen, though 
the 24 hour specimen is the most valu 
able The author gives the following in- 
structions to his patients, when a speci 
men of urine is required 

Single Specimen The urine may be 
passed m a clean receptacle m the physi 
cian s office for immediate examination, 
or It may be passed elsewhere and col 
lected m a perfectly clean vessel and 
four ounces promptly sent to the labora- 
tory Wide mouthed four-ounce bottles 
especially adapted for this purpose can 
be obtained at a drug store, and when 
possible the urine should be passed di 
rectly into the bottle 

Night and Morning Specimen (1) 
The evening specimen is to be obtained 
m the following manner Empty the 
bladder immediately before the evening 
meal and discard this urine From the 
unne first passed after the evening meal. 
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take four ounces and note the hour when 
voided 

2 The second specimen is obtained 
from the urine first passed upon arising 
in the morning Note the hour when 
the urine was passed 

To Obtain the Total Quantity of 
Urine Passed in 24 Hours The day 
on which the observation is begun at a 
definite hour in the morning the bladder 
should be emptied and this unne dis 
carded All the urine passed afterwards 
is to be collected m a suitable clean 
dustproof receptacle and kept in a cool 
place and preferably toluene or chlo 
reform added as a preservative The 
following day at the same hour when 
the bladder was first emptied and the 
unne discarded the bladder is again 
emptied This urine should be added to 
complete the total amount for 24 hours 
which should be expressed m ounces or 
cc After the total 24 hour quantity of 
unne has been collected and t)iorough]> 
mixed four ounces of themixtureshould 
be sent for examination A label on 
which IS written the patient s name ad 
dress date and the time when the unne 
was passed should be pasted on the 
bottle 

£Aranjp/e 'Observation begun on Jan 
liar) 1st, at S A M The bladder is 
emptied at 8 a si tins urine is dis 
cardcil the iiruic passed during the daj 
and night are sa\ed The next morning 
January 2d at 8 a m the bladder is 
again emptied and this urine is added 
to complete the total qiianlita for 24 
hours 

Procedure in Urinalysis A itriiialy 
SIS IS an imi>ortam procedure during the 
course of a i aticnt s general exannna 
non It nnj l>e 1 nef and consist first 
only of four steps 


I Determination of specific gravity 
and reaction 

II Determination of the presence of 
albumin 

III Determination of the presence of 
glucose 

IV Microscopic examination of a drop 
of urine so as to note the presence of 
cells casts and crystals 

If an entirely negative result is ob 
tamed it can then be assumed that the 
kidneys are functioning sufficiently well 
If the specimen of urine shows some 
abnormality in either one two or all tl t 
tests performed then a minute chemical 
and microscopic examination should be 
undertaken in a well equipped labora 
tor> 

Cliaracteristics of Normal Urine 

I ruqnettcy of ririmUon m the nor 
mil individual depends upon habit an 
the quantity of unne present, usual y 
It IS about four or five times in 24 hours 

II Quantity tn 24 hours is about 
1500 cc or 48 ounces or approximately 
65 cc or 2 ounces per hour 

III Color varies from light >eIlo« 
to dark amber 

IV Odor Fresh urine is character 
istically aromatic old urine ammonwea 
Certam foods import characteristic odors 
to the urine 

V Roactwii IS slightly acid (t 

VI Albumin is not found by 

usual laboratory examination . 

VII Glucose IS not found by the 
laboratory examination 

VIII Iodine 25 to 75 [iff 
grams) m 24 hours 

I\ Stccific gra-nty is 1 0I6 to 1 ^ 
taken with any standard yrinoinetr'’ 

\ A slight sediment of calcium 
htes phosphates etc may be pre' 
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Approximate Atnonnls of Protein, 
Casts, and Cellttlar Structures Found 
m the Urinary Sediments of 
formal Men 

■Tm!ABmsCoo^T' , ^ 

Range 12 Hoot* 

Red corpuscles (M2S000 657S0 

Casts (M700 1 WO 

Leukocytes and cpi 

thehal cells 32400-1000000 3223SO 

Protein 10-30 mg 

Teciimc roa Obtaivinc an Addis Count 

1 Liquids arc restricted for 24 hours 

2 The 12 hour night specimen is collected 

m a %esse1 containing tricresol as a 
preservatisc Tlic quantity of urine 
passed is measured and mixed 

3 Ten cc of the urine is placed in a gradu 

ated centnfugc tube and centnfugaled 
for about eight to ten minutes at ISOO 
resolutions per minute 

4 The sediment is resuspended in a measured 

quantity of normal saline and a drop 
IS placed on a hemocytometer and the 
number of formed elements are counted 
and computed according to a definite 


AmoxiMATE Amount Excreted in 24 Hours 
BV A Healthy Male Adult 
(Flaut and Dergevn)^ 

(Total Volume in 24 Hours 1500 cc ) 


Coort tucnl* 

Water 
Solids 
Urea 
Uric acid 
Hippunc acid 
Oxalic acid 
Aromatic oxyacids 
Creatinine 
ThocyanicacidfasKSCN) 015 
Indican 
Ammonia 
Sod um chloride 
Phosphoric acid 
Total sulfur c acid 
Silic c acid 
Potassium (K O) 

Sodum (Na O) 

Caloum (CaO) 

Magnesium (^fgO) 

Iron 


Atsol te 

Approx mate 

Wtght 

Percentape 

1440 

960 

600 

40 

3d0 

233 

075 

005 

07 

005 

0015 

0 001 

006 

0004 

10 

007 

J) 015 

001 

0 01 

0 001 

065 

004 

16i 

1 1 

25 

015 

25 

015 

045 

003 

25 

015 

50 

03 

025 

0015 

OJO 

002 

ooos 

0 0004 


formula 

The amount of the increase in the 
number of formed elements above the 
normal indicates the extent of the in 
flammator) process in the kidneys It 
differs from the kidney function tests 
m that while the former determines 
the extent of the inflammatory process 
the latter indicates the amount of kid 
ne) tissue that has stopped function 
ing because of the inflammation 

The most abundant constituents of the 
urine are AN’ater urea and sodium chlo 
nde The acids and bases above men 
tioned are combined in the urine to form 
salts urates chlorides sulfates phos 
phates etc 

Cliaraclenstics of Pathologic Urine 
Pathologically urination may be in 
Creased or decreased m frequen«y, it 


may contain a greater or lesser amount 
of all sohds excreted or of an> one or 
more of these constituents, or it miy 
contain substances that are found only 
in abnormal states e g albumin glu 
cose a'anous salts etc 

I Frequency of Urination This 
may depend upon the quantity of urine 
passed, the greater the quantity the 
more frequent is micturition This how 
e\er is not always the case often but 
a few drops of urine will be passed at 
a time perhaps every one half hour or 
eaen more often depending upon the 
slate of irritability of the bladder and 
urethra 

Unnation ts increased in frequency 
m polyuria of any cause nervous excite 
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merit disease of the spinal cord, irrita- 
tion of the bladder (b) inflammation, 
foreign bodj, stone, tumor, parasites), 
irritation of the urethra or the unnaia 
meatus, enlarged prostate in the male, 
pregnanej m the female In children it 
may occur reflexlj becau'ie of adenoids, 
intestinal worms, irritable sphincter and 
phimosis 

Decreased Ircquency o/ iirifiation is 
seen after profuse sweating, diarrhea, 
and bleeding, in oliguria or anuria, in 
uremia , in parcnchj-matous nephritis , in 
brain diseases , in deep coma, and it inaj 
be eausctl b\ drug poisoning, c g , mer- 
curic chloride, oxalic aad, etc 
II Quantity The quantit) of urine 
passed in 24 hours \-anes withm fairh 
wide limits, in health u^uatU between 
1000 to 1500 cc Or two to three pints 
(32 to 48 ounces), i c , to 2 ounces 
for caera hour m the 24 In disease it 
maa tie incrua«e<l, diminidied or absent 
for a number of da>s dep<.ndtiig upon 
the condition of the secreting parenclnnia 
of the hidnea and the rapidita of the 
rtnal ciroiLation 

Dohuna means mcTca<c m the qiian- 
tita of uniic, both tlie liquid and 
solid constituents arc proportionateU in- 
crca<ct! 

Ilsdriina i< an increase m the ssater^ 
constituents of tlic urine, tlie solids licing 
proportionateU a era much dimmishc*! 

0/i_;wfw K a diminution in the total 
qinnlit) of unnr excreteil 

means coinphtc suppression 

of urine 

rcUiirta IS foun 1 after the ingestion 
of Ur;.e fimntittes of tliiul (Indnina). 
ar ! m tlie following <bseasrs* Dialietcs 
ntSl-'us rb'Y-mc mter'titul nephritis, 
aas’ I d »eaie <i the hi Vo, ikibetrs 
i-'pthis (Ixi’nifu), m etn'iKms at- 
teo’Vl wn'j I IJ.X'.I p'rssire, in 


hastena .and often in exophthalmc 
goiter, and when large exudates or trans 
iidates are being absorbed (ascites or 
anasarca) 

Oliguria is noted m acute nephritis, 
in heart disease during the stage of de 
compensation, m low arterial tension 
m cirrhosis of the liver, m the presence 
of pvrexia and in persistent diarrhea 
sweating and hemorrhage 

Amina maj ocair cither as a result 
of suspended activitj of the kidnevs as 
m mercuric chloride poisoning aid 
uremia, or because of paralysis of the 
bladiler sucli as maj occur w ith a spinal 
lesion In the latter instances the urire 
excreted hj the kidneys accumulate' m 
the bladder but is not cxpcllcif Tins 
condition is easily rccognireil b\ 
ing the bladder .above the svmphtsi* 
pubis, and is confimitxl bv catlictcn« 
tion 

HI Color The light or dirk straw 
color of normal untie is due to t^e 
presence of uroclironu. and urobilin su >• 
stances dcnveil from bilian pitrm'mt 
Acid urine is usuall) darker iban al 
line (when fresh) In oliguna as a m e 
liecausc of grtaftr concentration t e 
unne i> darker tlian m polvuna ^ 
change in the color of the nnne rrsw * 
the result of certain diseases the rSf* 
tinn of vanons ftxwls or dies ar<l pi’’ 
tiailarlv of dnigs or of various r.'t'i 
liolic clianges ^ 

Pale nnn- is iisuallv a«‘ocnie<l « ^ 
fwlvuria and is often seen m 
dtalietes mellitus dial>ctes inufi’K sr 
chronic interstitial nq*hriti', 
tarn tientus afTectious e n h's 
cpilqisv, nervous strain, an! ' 
gcsticm of large quantities i f li J ’ , 

unne is n'uaUi 

greater nmreutra'ion of «o! rK ^ 

diseases lie ilark unne t* « 
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substance known as uroerjthrin It is 
also seen in cliolen and tjplius 
Dark green or grcctush yellow nnne 
mi> be caused b) the presence of bile 
(as m obstructnc jaundice) or bj the 
ingestion of certain dnigs such is 
phenol santonin salol guiiacol resor 
cm etc 

Pale unne Ziilh high specific graitly 
IS often due to the presence of glucose 
Reddish or orange bro"in tirtnc may 
be caused by the presence of blood or 
bile or the ingestion of rhiibirb senna 
tannic acid chrj sarobm picric icid etc 
A ycllozotsh tint tn the urine maj be 
due to the presence of bile pus or some 
fatty substance, the latter two usuill) 
cause a milk) ippeirance 
Blood red or pink urine is usuall) due 
to the presence of fresh bloo I Pseudo 
membranous or chromogemc bacteria 
may impart a blood red color to the 
urine but the absence of red blood cor 
puscles m an acid unne will differentiate 
the second condition from the first 
Smoky brouni untie usually results 
from ingestion of phenol or the various 
products of which phenol is a constitu 
ent The presence of blood or its deriva 
ti\es may cause the urine to assume a 
smoky color 

Black unne may be found in melanotic 
sarcoma in phenol poisoning and in 
alkaptonuria 

White or opalescent unne is due to 
the presence of pus chyle phosphates 
fat globules and ammonium urates 

Bluish unne is usually the result of 
ingesting methylene blue a bluish col 
ored unne has also been observed in 
typhoid fever 

Phosphaturia m the presence of hypo 
acidity will cause the unne to become 
I (rbid 7il cn cooling and will also pro 


duce a nhile prectpitalc on boiling w Inch 
disappears by the addition of acetic acid 
Unne which becomes dark on stand 
wg usinlly contains resorcin an end 
product of phenol ingestion Tlie pres 
ence of alkapton and mehnogen will 
also cause the unne to become dark or 
smoky on standing 

IV Odor The normal urinary odor 
of a freshly \oided specimen may under 
go \arious changes when exposed for 
some time to the air Fresh unne not so 
exposed may possess an abnormal odor 
because of disease or the ingestion of cer 
tarn foods On standing the unne de 
\elops an ammoniacal odor due to the 
presence of free ammonia as a result of 
urea bacterial decomposition 

Fresh Specimens Ammoniacal odor 
IS perceptible m cystitis due to the de 
composition of the unne in the bladder 
Putnd odor results from putrefactive 
changes m the bladder due to pus or 
other albuminous substances Stale egg 
or hydrogen sulfide odor may result 
from the decomposition of cy stine in the 
urine whicli is present m small amount 
m normal unne and is the principal sul 
funzed ammo acid Stteetish or ace 
tone odor is often found m diabetic unne 
starvation and in acidosis Violet odor 
may result from the ingestion of tur 
pentine Sandalwood oil and copaiba 
asparagus and >anous other articles of 
food impart a characteristic odor to the 
wrme 

V Reaction The reaction of a 24 
hour spKimEn ot normal unne properly 
preserred from bacterial decomposition 
IS usually acid so that Wiir litmus paper 
immersed into it turns red The hydro 
gen ion concentration usually vanes 
from /.HS 5 to S 0 pH6 may be taken 
as tlie mean acidity Sometimes the reac 
non IS neutral or amphoteric— turning 
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red litmus piper blue and blue litmus 
paper red Rarely it is alkaline — turning 
red litmus paper blue 

The reaction of freshly voided unne 
depends largely upon the stage ol diges- 
tion and the kind of food ingested, and 
also upon the condition of the unnary 
tract The acid reaction of normal urine 
IS due to acid salts, chiefi) acid sodium 
phosphate and not to free acids, because 
the phosphoric, uric and hippunc acids 
are combined respectively as phosphates, 
urates and hippurates Dunng digestion, 
the unne is alkaline except in pernicious 
anemia and other diseases in which 
achlorhydria is present As a general rule 
gastric hyperacidity produces alkaline 
unne and gastric hypoacidity — as after 
fasting or because of organic disease — 
« ill produce acid urine 
The urine of herbi\orous animals and 
vegetarians whose food has an excess 
of alkaline salts and organic acids like 
tartaric citric malic etc, will be ren 
dered alkaline by the oxidization into 
carbonates of the acid salts Camivor 
ous animals and those indulging m much 
meat or proteins wtl! secret a highlv 
acid unne 

Increased acidil\ of untie maj be 
caused by the following (a) The inges- 
tion of acids (those which are not oxt 
dized to carbonic acid e g , the mineral 
and aromatic acids), (b) fevers, (c) 
inflammations of the liver, (rf) acute 
articular rheumatism (r) hthemia, (/) 
diabetes, (<;) unc acid diathesis, {/») 
after violent exercise 

Alkaline unne maj be caused by 
(a) Bacterial decomposition, (fr) alka 
line fermentation of unne in the tinnarj 
tnct (f) retention of urine in the bhd 
der, (d) the constant presence of resid 
uvl urine in the bladder, (e) chlorosis, 
(/) general dtbilitj , (< 7 ) when rapid 


absorption of exudates or transudates is 
taking place (the alkaline salts are ex 
creted m the urine) , (/i) the admixture 
of alkaline secretions, 1 e , blood or pus 
from the urinary tract with the unne, 
(*) the presence of cystitis or urethri 
tis, (;) abnormal condition of gastric 
digestion, (i) ingestion of acid fniits 

If the alkalinity of the urine is due to 
free ammonia (indicating deconiposi 
tion) and not to alkaline salts, a stnp 
of red litmus paper when held near the 
surface of the urine will turn blue with 
out being immersed, or a glass rod 
dipped m hjdrochlonc acid and held 
over the surface of the unne will pm 
duce v\ hite fiftues of ammonium chloride 

VI Specific Gravity The specific 
gravity of a nonnal 24 hour unne usu 
ally ranges between I 016 and 1 024 t 
indicates the quantify of solids held in 
suspension Single specimens of norma 
urine ma) vary from 1 008 a 1 0 ^ ^ 
over, depending upon the quality an 
quantit) of food and water ingested an 
upon the amount of liquids consum 
After copious sweating or severe diar 
rhea the urine is more concentrated an 
exhibits a higher specific gravit) n 
poljTina, because of low concentration 
the specific grav ity is low, often on v 

1005 Pol>una and high specific graMt'^ 

nia> inihcatc glucose or an excess 0 
urea 

Significance of Specific 
Ltrt specific graiity Tna> occur m ("^ 
Dntiefes insipidus (b) chronic 
stitial nephritis, (c) cachexia (becau* 
of poor metaljolism) (d) 
states (concentration of solids m 
blood because of failure of kidnc) un 
lion) (c) imjloid di«ease of the i 

nej, (/) diiringcomalescencefromartt 

nephritis and from aaite fevers, (9 
after ether anesthesia , (b) after hjs e 
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cal seizures, (i) after exccssue drink 
ing of malt and ‘ipintuous liquors 
High specific gravity iinj occur m 
(a) Diabetes inellitus (associated with 
poljaina) , (&) excess of urea or sodium 
cliloride, (c) acute nephritis, (d) 
chronic parcncli) matous nephritis, (e) 
diinng the crisis of aaite fe\ers (/) 
after severe sweating diarrhea and \om 
‘t'ug, (<7) after ingesting nch foods 
Methods of Determination In or 
der to get fairly acairate data of the 
specific gravit) of the urine a sufficient 
quantiij to fill a unnometcr cjhnder is 
obtained The cylinder containing the 
urine is placed upon a level shelf or 
table and a unnoineter (hydrometer) is 
floated m the cylinder Tlie level to 
which the stem of the unnometer sinks 
(reading from below upward) is the 
approximate specific gravity If a freshly 
'oided specimen is to be e-xamined and 
the quantity is insufficient to float the 
unnometcr the urine may be diluted 
with a known proportion of distdled 
water and the specific gravity thus 
obtained is then calculated so tliat the 
speafic gravity of the specimen is ascer 
tamed 

The Method of Estimating Total 
Solids Vtcrordt s Factor The solids 
excreted m one liter of urine may be ap 
proximated m grams by multiplying the 
last two figures of the specific gravity 
by 2 2337 grams 

Longs Coefficient Multiply the last 
two figures of the specific gravity of the 
unne by 2 6 The result will represent 
the number of grams of solids in 1000 
ec of unne 

Trapp s Formula The last tw 0 figures 
of the specific gravity are multiplied by 
2 the results represent the proportion of 
solids in one liter of unne Example 
ff the specific gravity is 1 022 22 tunes 


2 equals 44 Hence there are 44 parts 
of solids per 1000 cc of unne 

Birds Fonniila The last two figures 
of the specific gravity represents about 
the number of grams of solids in a fluid 
ounce of unne Example A specific 
gravity of 1 022 would contain about 2^ 
grains of solids to the ounce of unne 
VII Sediments and Their Signifi 
cance in the Urine Urine when al 
lowed to remain m a vessel undisturbed 
for some time will usually throw down a 
precipitate For laboratory examination 
the tinnary sediments are obtained by 
centrifugating the specimen The sediment 
may contain the normal organic and m 
organic constituents and pathologic sub 
stances 1 c shreds epithelial cells blood 
corpuscles bacteria casts albumin etc 
fi>.^bnckdnst sediment m the urine 
which disappears on heating is usually 
due to free urates and unc acid 

A nhttc fioccidcnt precipitate not dis 
solved by heat but soluble on the addi 
tion of dilute acetic acid is due to cal 
cium and magnesium phospliates (basic 
phospliates) 

A slight deposit not soluble m dilute 
acetic acid heat or ammonia but soluble 
in hydrochloric acid when heated iiiav 
be due to oxalates (readily confirmed 
by microscope) 

Consliluenis of the Unne and Tlieir 
Clinical Significance 
Urea This is the principal end prod 
uct of protein metabolism It is the most 
abundant constituent of the organic 
jo/irfj excreted by the kidneys The nor 
mal daily excretion for an adult averages 
from 30 to 35 grams depending pn 
manly on the quantity of protein m the 
diet Thus in an average diet containing 
120 grams of protein a day the urea 
excretion would be about 30 grams 
u 
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On a Io\\ protein diet of 50 grams per 
daj the urea excretion ma} be 8 to 10 
grams Denis and Borgstrom in 1924 
completed a three > ear studj in New 
Orleans, and found that 233 male medi- 
cal students showed a dailj urea excre 
tion of about 20 grams 
Increased urea vi the urine is seen in 
(o) Increased protein intake, (b) fe\ers 
especiall) on loss of weight, (c) after 
pregnancy, (rf) during parturition , {e) 
after dnnking large quantities of beer 
or water 

Decreased urea seen in (a) Low pro- 
tein intake, (6) reduced elimination, 
(e) pregnancy , (d) comalescence (gam 
m weight), {e) disease of the liver 
In recent years the practical informa- 
tion available for diagnostic purposes 
from chemical analyses of the blood is 
supplanting the quantitative determina- 
tion of some of these constituents m the 
urine This subject is considered in de 
tail under the heading of Blood Chem 
tstry (See p 1007) 

Utic Acid’ This name is a misnomer 
because it is not a typical acid, that is 
it does not ionize to any extent and is 
almost completely insoluble in water Its 
salts are, however, soluble in water 
Increased elimination of uric acid may 
occur (o) After the ingestion of laige 
quantities of nitrogenous food (liver, 
kidneys brain), (b) in gout, (c) m 
acute articular rheumatism , (d) in leu 
kemia and (c) after exercise 
Decreased elimination is seen in (o) 
Those h\ing on a vegetable diet, (b) 
m nephntis, (c) in lead poisoning, and 
(d) m chlorosis 

Chlorides Sodium chloride is the 
most abundant of all the inorganic con 
stituents excreted by the kidne>s and is 
second m quantity only to urea The 
quantity passed in the urine in 24 hours 


^a^cs from 10 to 16 grmis, or approt 
imately one per cent The chlondes in 
the urine are den\ed from two sources 
(I) Principally from the food and (2) 
a small quantity from the process of 
catabolism of the tissues 

Increased chlorides m the urine occur 
(a) As a result of ingestion of sodium 
and potassium chlonde, (b) dunng the 
absorption of exudates , (c) in diabetes 
insipidus, (d) during the stage of con 
\alescing from fevers, (r) sfter the 
crisis in lobar pneumonia, (/) ^fter 
epileptic seizures, (17) m the afebnle 
stage of intermittent feser, (h) after 
chloroform anesthesia, and (») 
drinking large quantities of water 
Decreased chlondes t» the unne usu 
ally occur After strenuous exercise an 
in the presence of nephritis with edema 
m febnle diseases, m starvationj 
cachexia , m diarrhea , during the forma 
lion of exudates and transudates, 
nephrosis, m anasarca and m 
atrophy of the li\ er 

An increase in the output of chlonde* 
in the unne dunng the course 0 a 
febnle disease indicates an impro\emen 
A diminished output of chlondes m non 
febnle disorders points to a serious con 
dition (Sahh) The ^aI^e of chlonde 
determinations in the urine is hfdit ^ 
In central pneumonia where phys'^^ 
signs are lacking or doubtful ® ^ , 
decrease in the chlondes affords 
orative e\idence of some wlue. 
qualitatne test usually suffices 
purpose, a known normal urine 
used as a control 
Phosphates From 2 to 3 
phosphonc acid in the forms of ‘ 
caloum and magnesium 
excreted in 24 hours the greater f“ 
coming from the ingested food 
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Increased Output of Phosphates w 
the Unne occurs (fl) During com lies 
cence from icute {c\crs, (6) m diabetes 
melhtus, (c) m diabetes insipidus (rf) 
m kukcmti (c) m phosphatic diabetes 
(Anders and Boston) , (/) in bone dis 
ease, and (^) after the administration 
of such drugs as alcohol chloral or 
chloroform vegetable acids and the bro 
mides and (It) recentlj it has been 
shonn that m Molcnt exercise, mental 
strain anxiety and after hot baths the 
plwsphate parallels the increase in acid 
excreted 

Decreased excretion of phosphates is 
pnncipall) obser\ ed in nephritic acidosis 
and must be confirmed by determining 
the phosphorus and CO<> content of the 
blood plasma or serum Any marked 
and persistent phosphate retention is a 
bad prognostic sign 
Sulfates The normal 24 hour speci 
men of urine should contain from 2 
to 3 grams (30 to 45 grains) of sul 
fate combined in tno groups (1) The 
mineral inorganic or preformed sul 
fates occurring as sodium and potas 
Slum sulfate and (2) the organic con 
jugate or ethereal sulfates ocairnng 
as phenol potassium sulfate skatox>l 
potassium sulfate and indoxyl potassium 
sulfate (indican) In a 24 hour speci 
men the amount of inorganic sulfates 
IS to the organic as 10 to 1 The quantity 
of sulfates m the urine is influenced 
to a large extent by the amount of pro 
tcin food ingested and by the extent of 
tissue destruction that is taking place 
Increase of sulfates tn tJ e unne nia> 
occur in those who indulge in too nch 
a protein diet and also in the following 
conditions (c) Acute febrile disease 
(&) memngit s (c) acute mjelitis (rf) 
progressive muscular atrophy (f) dia 
betes melhtus (/) diabetes insipidus 


(^) cczcmi (/i) m>eloid leukemia (i) 
in wasting diseases such as carcinoma of 
the esoplngiis (;) The ingestion of 
drugs such is sahcjlates bromides the 
coal tar products and morphine also 
have a tendenc> to increase the phos 
pliatcs 111 the urine Anders and Boston 
point out a feature of clinical inipor 
nnce Narnel) wheneier the percentage 
of hjdrochlonc acid is lessened m the 
stomach the ethereal sulfates are m 
creased m the unne consequent!) an 
increase is present m gastric fermenta 
tion 

Decreased sulfates vi the unne occur 
m those who exist largel> on a vegetable 
diet The condition is also seen after 
diarrhea m depleting conditions and 
when the gastric juice is found to con 
tarn an excess of lactic and butj ric acid 
The sulfate excretion is always de 
creased in the slowing up of metabolic 
activity 

Sulfur Looselj combined sulfur in 
the unne is found m bone disease 
(m>elomata) with associated a)bumo 
suna 

Indican (Indox>l potassium sul 
fate) In normal urine this substance 
occurs only as a trace 4 to 20 mg in 
24 hours A high meat diet causes an 
increase and a carbohydrate diet a de 
crease An excess of indican m the 
unne Ondteamtna) occurs (a) As a 
result of intestinal putrefaction (5) m 
carcinoma of the stomach or other dis 
eases of the stomach associated with an 
absence of hydrochloric acid (c) m 
pentonitis (d) chronic and acute ob 
struction of the bowels or any condition 
that slows or stops intestinal peristalsis 
(<r) acute infectious disease (/) pul 
monary gangrene (g) gangrene of the 
extremUes (ft) emphysema (») P^er 
peral sepsis (;) typhoid fever (A) ob 
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structwe jaundice, (/) mtest.nal para- 
sites (Diplijllobothnum latum), and 
(”0 in oxaluna 

Oxalates The daily normal quantity 
xcreled in the urine is about 15 to 20 
mg Because of its insolubility (one 

part o calcium oxalate requires 500000 

par s of uater), a deposit of oxalate 
o sta s ,n the urine on standing does 
"Ot ahiajs indicate oxaluna Such a 
eposit niaj be due to the ingestion of 
certain vegetables and fruits, t j, cab 
bage. carrots spinach, tomatoes, string 
beans onions celery , asparagus, rhubarb 
apples and grapes The imperfect oxida 

rease m the excretion of oxal.c acid 
Increased oxalates m the urine when 

no ™sed by the food ingested, may b^ 

*ie to an oxaluric diathesis, dyspepsia 
a t nia T" -«>'W^eur. 

r ?cl l^"’’ extremes^! 

m '•cey important factors 

Ibe production of oxaluna 

uent"ori,"'"' '* “ 

Pent of uniic, areraging from I l„ ] 5 
gnuis in 24 hours, the exact amount 
cpeiidiiig upon the food intake and in 

The creatinine coiilent of urine 15 said 
ctaittls and imciimonia and decreased 

of feUf" ^scneratim. 

Creatine A small amount of this 

iin’nVTt' T’’ 

and ,n ""•mal children, 

an I m maliiulr.lioii exopl,ll„lm,c goiter 
AdiW, p^ognrnm 

drcrrascd n, hjiKitl.jronl.sm TJic nor- 


mal ratio between creatine and creatwnf 
IS 1 10 In hypothyroidism it IS I 8or 
I 5 In hyperthyroidism it is 1 

or I 20 

Hippunc Acid. This is possi^I' 
formed by the liver from gl)cine 
benzoic acid and is excreted h' 
kidneys The average quantity eIiininatf<J 
m 24 hours is from 0 7 to 1 0 gram {W 
to 15 grams) This amount nuy ^ 
increased bj a vegetable diet particular!' 
rich m benzoic acid (prunes, cranbernc' 
bilberries greengages) The ingestion 
of benzoic acid markedly mcrea'es 
output of hippunc acid It is decrcas 
m certain nephropathies and particular ' 
m certain liver diseases (Sec 
F unction Tests p 1040) 

Cystine* A trace of this 
is found in normal tinne It is incrw 
in phosphorus poisoning and i"* 
low atrophy of the h%er Chronics)®^**’ 
tiria may be a congenital anoiwl) n 
metabolism Tliere are instance ^ 
corded where several members of t s 
same family have been thus 
Cystinuria is due to the inabibt) of t 
b^y to catabolize sulfunzed amino aci 
to sulfates and neutral sulfur 

Albumin and Tests for 

Albuminuria ma> be rc»ol O'" * 
trarenal (accidental) j, 

Renal albumuinna occurs as a 
of some clnnges in the cpitlichn 
of the kidnejs which render then' 
noniiallj pervious to the proteuts 
the blood Accidental or trtror^^ 
aff>i(minirr((i is caused b\ confuiiina ‘ 
of normal unne w ith pus Mood or ch'^ 
Renal albuminuria is usual!) ossocia 
with tube casts and is found m 


forms of nephritis 


AH»uniinuna is a sign which 
never be allowed to pass unnoticed 
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■ause the presence of albtmim in the 
trine m quantities sufficient to be tie 
ccted b) the usual clinical laboritor^ 
methods gcncrall> indicates disease of 
the Jvidnejs The significance of al 
bunimuna in kidnej conditions depends 
upon the quantit) of albumin and other 
urinary findings c g specific gravity 
quantity m 24 hours casts blood etc 
The patients historj and the data ob 
tamed bj physical examination and 
chemical analj sis of the blood are also to 
be taken into consideration nhen the 
significance of albuminuria is to be deter 
mined 

Albumin m the urine as has just 
been mentioned ma> occur as a result 
of increased permeability of the renal 
epithelium of both the glomeruli and 
tubules permitting the blood proteins 
to pass into the urine or because of 
d sease of the renal epithelium which 
not only permits greater permeabth(> 
but also causes a certain amount of 
inflammation or degeneration of the kid 
ne> substance 

Albuminuria is found m the various 
kidnej lesions m certain d seases of the 
blood in cardiac decompensation m 
fevers m toxemias and in poisoning by 
certain drugs m local inflammations of 
the genitourinary tract and at times in 
apparently healthy individuals 

Functional or Transient Albumin 
uria Tins is a term applied to a con 
dition m which the occasional finding 
of albuminuria is the onl) symptom 
the person is apparently healthy and is 
^el ng well and on careful examination 
does not present any evidence of pathol 
°gy It seems hardly believable that a 
perfectly normal kidney should manifest 
abnormal permeabiJitj particularly so 
'vhen one realizes that kidney function 
^ay be reduced to at least SO per cent 


without showing clinical evidence of 
disturbed function Tins is often noted 
when one kidney is removed the re 
maining kidney if w ell carries on normal 
function However transientalbummuna 
does exist and it is found frequently 
during the period of puberty or adoles 
cence particularly in weak and anemic 
children In apparently healthy adults 
albuminuria may be found after exercise 
after cold baths and during digestion 
also on change of posture from the re 
ciimbent to the erect and is usually 
manifested on arising in the morning 
Spinal curvature especially lordosis 
also has a tendency to cause albuminuria 

The diagnosis of transient albuminuria 
is based upon the occasional presence 
of albummuna the urine in all other 
respects being normal and the patient 
presenting no other abnormality 

The aWinmnuna of fatigue which oc 
curs intermittently and is slight in 
amount appears onlv after prolonged 
fatiguing exercise such as hiking run 
ning horseback riding etc and gen 
crally disappears with rest This mav 
be associated w ith casts 

The digeslite albun nutrias are those 
which arise or become accentuated dur 
ing the process of digestion whether the 
subjects be dyspeptic ententic or ap 
parently normal The relationship of 
cause to effect can be established only 
by repeated fractional analysis of gas 
tnc juice withdrawn al v’anous stages 
of digestion every precaution being 
taken to eliminate orthostatic albumin 
una 

The cyclic albnmmurias are those ap 
peanng m a cyclic manner at certain 
periods of the day generally between 1 
and 3 P ii According to Teissier and 
Pavy they seem to be dependent upon 
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some degree of insufficiency (or debil 
ity) of the li\er and kidneys 

In orlhoslatic albiimimma the stand 
ing posture is the sole necessarj and 
sufficient factor of the albuminuria 
which passes off when the subject re 
dines It IS especially frequent in child 
hood 

The intermittent and minimal type of 
albumunina well described by its name 
IS a slight (01 to 02) and intermittent 
albuminuria which appears and dis 
appears without an> sort of penodiciCy 
independent of all fatigue digestive proc 
ess or body posture this constitutes 
according to Sajous the most crypto 
genic of all the forms of albummuna 

Malingerers may mix normal unne 
with egg white or other albuminous sub 
stances m order to claim albuminuria 
or they may inject albuminous substance 
per urethra into the bladder When 
malingering is suspeceted several speci 
mens of urine are to be examined at 
various times In the presence of norma! 
blood chemistry and m the absence of 
tube casts or of blood or pus albumi 
nuria may be disregarded 

Toxic Albuminuria This is a con 
dition m which the renal epithelium is 
disturbed either (1) by a toxic substance 
produced within the body or (2) by a 
poison introduced into tiie body from an 
outside source 

1 Toxic substances originating in the 
body may cause mild or severe kidney 
disturbance depending upon the type of 
toxin the quantity and the length of 
time the toxin has been m operation 

All uminuna of pregnancy is an ex 
ample of toxic albuminuria care must 
be taken to differentiate a true albutni 
nuna of pregnancy from a preexisting 
nejhntis or lyeltis The history of 
normal urine normal blood pressures 


and the absence of edema before pr^ 
nancy and the gradual oncoming of these 
syanploms with increasing seventy as 
pr^nancy advances is of diagnostic im 
portance A study of the other urinary 
findings such as pus casts and blood in 
the urine and the determination of kid 
ney function as well as a study of the 
blood chemistry are of both prognostc 
and diagnostic value 

Diabetes chronic constipation acute 
and chronic inflammations and suppura 
lions acute febrile diseases and manv 
chronic diseases may during their course 
present albuminuria The seventy of the 
albummuna is necessarily dependent 
upon the amount of toxemia produced 
and its action upon the kidneys In ^ 
forms of toxic albummuna irrespective 
of their seventy the albummuna wi 
disappear when the underlying cause n 

removed providing no permanent dam 

age vvas done to the kidney structures 
2 The vigesiion of poisons either 
by mouth hypodermically absorpticm 
through the skin or by inhalation mav 
cause a temporary strain upon the 
neys with the resultant albuminuria ‘ 
no permanent kidn^ damage is ^ 

the albummuna will disappear when ^ 
toxic substances are eliminated from 
sy stem During the time that tlie tox n 
are operative it is often impossi e 
differentiate between a true nep n 
and a toxic nephritis because in sev 
cases of both varieties there may 
unnary retention large 
albumin many casts of all type» 
the blood may reveal retent on of n 
enous products The final d agnos 
such cases can only be made after ^ 
disease has run its full course thus 
post hoc propter hoc reasoning 
adopted If the kidney sv mpto’”® 
cleared up on the recovery of the pa > 
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the albiimtmirn was apparenti} due to 
a temponrj or functional derangement 
therefore a toxic ncplintis and if on the 
other innd the kidney s} niptoins remain 
after the patient has apparently recov 
ered from the primary disease it is taken 
as e\ idence of tnie nephritis 
Albuminuria in Nephritis In the 
\arioiis nephridites albiimmiina is a 
prominent symptom The quantity of 
albumin \aries with the type of kidnev 
lesion a diagnosis of a definite type of 
nephritis howe\er cannot be made by 
considering only the quantity of aibu 
nun present m the urine Other urinary 
findings kidney function tests blood 
chemistry data ami a physical examina 
tion of the patient are necessary for the 
determination of the precise kidney 
lesion 

Acute Diffuse tfepbrius In this 
type of kidney lesion the 24 hour output 
of urine is greatly diminished ranging 
from 100 to 500 cc The urine is dark 
in color and often contains blood The 
specific gravity is high albuiiuit occurs 
n» large amounts and all types of casts 
(i e hyaline granular and bloody) are 
present m great abundance The blood 
chemistry reveals retention of urea nitro 
gen nonprotem nitrogen creatinin uric 
acid and chlorides 

The patient generally runs a febnle 
course is aery edematous and usually 
anem c 

Chrome Nephritis Twomaingroups 
of chronic nephritis are to be considered 
from the standpoint of urinary findings 
particularly of albumin 

1 Chron c parenchymatous or cl route 
h bular nephritis or chron c nephritis 
tilth edema and salt retention In this 
type of nephritis the quantity of linne 
excreted in 24 hours is scanty the spe 
cific grav ty is high Albumin is pres 


ent m large quantities as are also all 
\ancties of tube casts The blood chem 
istry reveals retention of chlorides and 
as a rule no nitrogen retention unless 
the condition is a diffuse nephritis when 
evidence of retention of nitrogenous 
products may be found 

2 Chronic interstitial or chrome glo 
incrtilar nephritis or chronic nephritis 
tilth hypertension and nitrogen relcii 
tion and viilwut edema or salt retention 

In this type of nephritis the quantity 
of unne passed in 24 hours is large the 
tinne is light m color of low fixed spe 
cific gravity and contains but a trace oj 
albumin and only a few hyaline and 
granular casts The blood chemistry re 
veals retention of unc acid urea mtro 
gen nonprotem nitrogen creatinin and 
no salt retention The patient is as a 
rule not edematous the blood pressure 
IS high and there is a tendency toward 
uremia 

Albuminuria of Passive Conges 
tion Passite congestion of the kidneys 
secondary to cardiac decompensation 
will usually present a fairly large quan 
tity of high colored urine of high spe 
cific gravity containing a large amount 
of albumin and many casts of all types 
On physical examination it will be found 
that the patient is essentially a cardiac 
sufferer and that the albuminuria is prob 
ably secondary to disease of the cardio 
vascular system It is however often 
difficult to differentiate definitely be- 
tween cardiac decompensation per sc and 
cardiorenal vascular disease 

Albuminuria of Nephrosis (Ep 
stem) Nephrosis when uncomplicated 
by nephritis usually presents a very 
pale and very much edematous young 
person with hypotension and low basal 
metabolism whose excretion of unne is 
scanty and of moderately high specific 
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gravitj , containing an abundance of al 
bumin and globulin, the latter being 
nearly twice as great in quantit) as the 
albumin Casts are usually present m 
large numbers but onlj of the hyaline 
and granular \arieties, and blood casts 
are conspicuous by their absence In the 
early stages of this affection, the blood 
chemistrj reveals chloride and choles 
terol retention and practically normal 
nitrogenous end product VTilues 

Albumiiiuna is also found in local 
inflammation or injury to the kidney 
substance the ureter, the bladder or the 
urethra The presence of blood in the 
urine as a result of injury anywhere 
along the genitourinary tract or contam 
ination during menstruation will give a 
positive albumin reaction The nature 
of the albuminous substance may be de* 
termined by tests for hematuria 
Tests to Detect Albumin m the 
Urine Minute quantities of albumin 
are probably present m normal urine 
since urine always contains a variable 
number of cellular elements derived from 
the urinary tract Occasiomlly rf speci 
men of unne containing such a slight 
trace of albumin ns to escape detection 
may show a number of casts It is there 
fore unsafe to depend only upon chem 
icnl examination The quantity of aibu 
mm present m normal urine is so minute 
that It requires a most delicate test to 
show Its presence Tlie usual clinical 
tests for albuminuria fail to detect these 
minute quantities but are nevertheless 
sufficiently accurate to determine aIbu 
mm for climcal purpo-^cs Of these tests 
two arc most important and also the 
'itTij le%t to jwrfomi («) Heat mdaectic 
anl tist an! (/.) a*11 nitric acid u^t 
or Its modifications Mhcn m doubt as 
to their accuraev, the more delicate tests 
may l>c cmpl ly ed 


( 0 ) Heat and Acetic Acid Test 
nil an ordinary clean test tube (prefer 
ably py rex) tw o thirds full of unne heat 
the upper part of the test tube on a slow 
dame (hold the tube by the lower end) 
to boiling If a white precipitate forms 
in the boiling urine, add 5 or 6 drops 
of 3 per cent acetic acid solution If ihf 
white precipitate persists or becomes 
more dense it indicates albumin and d 
the precipitate disappears on the addi 
tion of dilute acetic acid it indicates 
calcium phosphate or carbonate Co- 
paiba, turpentine, benzoin etc ma) on 
boiling cause a cloud which is readly 
dissolved m alcohol , 

(b) Cold Nitric Acid or Roberts 
Solution Test (Roberts solution con 
sists of nitnc acid, one part, satiirat 
solution of magnesium sultate nine 
parts) Pour a small qumtitv of nitnc 
acid or Roberts’ solution in a test W 
and allow some unne to flow slow / 
down along the inner side of a test tu 
so that It forms a layer above the aci 
If at the point of contact between tw 
acid and urine a white ring is formed 1 
IS indicativ c of albumin 

Boston s tnodificalion simplifies t i’ 
procedure About one inch of unne i^ 
drawn up m a dear pipet The up?\ 
end of the pipet is closed with the m 
finger to prevent the uriiie from 
It IS then mserted m a bottle 
nitnc acid or Roberts’ solution 
the acid has reached above the ^ 
the unne the finger is removctl so 

the acid enters the tube The index ^ 
gcr is again applied to the uppen ^ 
the pipet and it is thus withlra'vn ^ ^ 
the bottle In the presence of 
white ring is visible nt the jHimt 0 
net between the unne and mtf'C a ^ 

Fallacies to be Avoided (1) 

If the pitient is taking copailia or s - 
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dnigs enough of t!ie resin tmy be ex 
creled in the urine to form a diffuse 
uhite cloud "ibose the nitric acid There 
fore the nitric acid test should be checked 
up bj the heat test in ill cases of sus 
pected albununurn 

(2) AlbumosiS These gcnerall> oc 
cur m issocntion with albumin should 
lhe> occur alone the ring formed at the 
junction of the urine and nitric acid will 
disappear with warming to reappear 
on cooling and there will be no cloud 
with the heat test 

(3) Bcncc lottes’ Albumase This oc 
curs without albumin in cases of multi 
pie mjeloniata and gi\es a white ring 
with nitric acid that disappears on warm 
>ng to reappear on cooling with the 
heat test a dense cloud appears when 
the urine is heated to about 60* C and 
disappears on further heating to the 
boiling point 

(4) Nuclcoalbumtn The nng formed 
bj the nitric acid test is not m contact 
"ith the nitric acid but is hgher up 
and d ffuse there maj be real difficulty 
m differentiating it from albumin be 
cause both are precipitated bj acetic 
acid and may therefore gne a haze with 
the boiling test (See p 980 Bostons 
Modification ) 

(5) Urates These ma) form a cloud 
when in contact with nitric acid if the 
Unne is veiy concentrated the cloud will 
disappear on gentle warming and re 
appear on cooling so that it may also be 
nustaken for albumose this m stahe may 
be avoided b> diluting the urine with 
plain water before the nitric acid test is 
emploj ed 

(6) Urea Nitrate If the urine con 
ta ns a large percentage of urea a crys 
tallme deposit of urea nitrate maj form 
at the nitric acid urine junction as a 
'aile the crystalline nature of the nng is 


obaious on inspection but in ca»e of 
doubt the urine should be diluted and 
the test repeated 

It does not matter which one of the 
tests is most relied upon for the detection 
of albumin when the result is negative 
but before a positive deduction that a 
specimen of urine contains albumin is 
drawn both the boiling and acetic acid 
and the cold nitric acid test should be 
positive 

Glycosuria (Sugar m the Urine) 
nnd Tests for Glycosuria 

Reducing sugars maj be found in 
quantities up to 0 2 per cent m urines 
of perfect!) normal mdiv iduals and even 
up to 03 per cent m concentrated urines 
(sp gr 1 025 or above) therefore when 
gljcosuria is demonstrated qualitatively 
a quantitative test should be made m 
order to determine the exact amount 
present Also a blood sugar test and 
occasionally a glucose tolerance test 
should be done so as to determine 
whether the gljcosuria is the result of 
hypci^ljcemia or due onlj to a lowered 
kidney threshold for glucose 

Gljcosuria is a prominent sign in 
diabetes melhtus When gljcosuria is 
constant on a mixed diet d abetes melli 
tus mav be inferred but it should be 
confirmed by determining the blood 
sugar concentration or by a sugar 
tolerance test In diabetes gljcosuria 
may be accompanied by polyuria urine 
of high specific gravitj hj'pergljcemia 
excessive appetite and thirst emaciation 
and weakness 

Transient glycosuria may occur m the 
obese and in individuals undergoing pro 
longed mental stress as is evidenced by 
the frequency of these findings m stu 
dents at examination time 
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Alimentary glycosuria may follow the 
consumption of large quantities of sugars 
and starches 

Temporary glycosuria is observed dur 
mg convalescence from acute febnie dts 
eases such as typhoid fever influenza 
scarlet fever measles and pneumonia or 
diseases of the meninges brain and spi 
nal cord 

Renal glycosuria shows persistently 
the presence of glucose in the unne and 
is not accompanied by hyperglycemia 
The determination of the respiratory 
quotient and a sugar tolerance test are 
essential m differentiating this condition 
from diabetes mellitus 

Cerebral Glycosuria In the presence 
of certain types of cerebral tumors m 
cerebral hemorrhage m acromegaly in 
some of the encephalopathies and in 
some types of meningitis glycosuria may 
be a constant finding Glycosuria may 
also occur in thyrotoxicosis adenoma of 
the adrenals pancreatic tumors and 
during pregnancy 

Tests for Sugar The tests most gen 
enll) employed to determine the pres 
ence of sugar m the unne are Fehlings 
and Benedict s tests the feniientation 
test and the Gilatest 
Benedict’s Test Place 5 cc of 
Benedict s solution in a test tube with 
eight to ten drops of unne Boil thor 
oughly md allow to cool spontaneously 
If glucose be present tlie entire body 
of the solution will show a precipitate 
ranging from green to red in color ac 
cording to the sugar content of the unne 
In the absence of sugar the solution 
remains quite clear or shows only a faint 
bluish turbidity 

Fehling's Test Fdihngs soiuttoa 
IS orclimnly readily purclnsable 
To alwut 5 cc of hot Fehlings solu 
tion add a few drops of urine heat and 


continue adding urine a few drops at a 
time until there are equal quantities of 
unne and Fehlings solution The pres 
ence of sugar will be indicated by a red 
or yellow precipitate If in doubt allow 
the tube to stand and any sugar present 
will precipitate to the bottom of the tube 
Fermentation Test If the result of 
either of the foregoing tests is doubtful 
it should be confirmed by a feniieutat on 
lest Special fermentation tubes or ordi 
nary test tubes may be used M'X the 
urine to be examined with a sixteenth of 
a cake of fresh compressed yeast and 
place tn one tube Fill a second tube 
control with normal unne or \vate'’ 
mixed with a like amount of yeast T e 
two tubes are placed in an incubator or 
kept at room temperature If glucose e 
present gas will form in the upright o 
the fermentation tube this manifestation 
being valuable how ever only when no 
gas forms in the normal urine H or 
nary test tubes are used the open ngs 
must be immersed m a beaker of t * 
same unne which each contains t e 
opening being downward 

Calatest This method is a fairly re 
liable convenient and rapid method 
qualitative determination of sugar m 
unne A small quantity of Galatest po" 
der IS placed upon a piece of white 
and one drop of unne is dropped on 
the powder A positive reaction 
tutes an instantaneous change of co 
from white to gray or black 

The greater the concentration of s«g 
m the urine the darker is the 
action the range being from 0 2 per 
to 1 per cent or more . 

Caution The powder ts 
caustic it IS a bismuth compound m 
alkaline medium (caustic soda) . 

Lactosuna This is frequently 
during pregnancy and hctation 
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more readily identified by its cuizone 
cr)Stals. 

Pentosuria: This tray accompany 
glycosuria; opium Inbitues frequently 
<ho\v pentosuria. Pentose docs not fer- 
ment, and forms typical o^azone crystals. 

Osazone Crystals; These are ob- 
tainable when urine containing sufpir 
s heated m the presence of plicnj Ilij dra- 
nn and acetic acid. 

Tor Sugar Tolerance Tests sec p. 
1012 


Acelone and Dincetlc Arid 
^ Acetone and diacctic acid \\ hen occur- 
riug together in abundance in a dialietic 
person are a danger signal requiring ac- 
»ve treatment. Acetone or diacctic acid 
? Present in piinutc amounts in the 
normal 24-hour urine hut is Incrcasetl in 
^r i>drate starsaiion Its presence in 
hriif *4 indicates some meta- 

However, it must be 
with ^ diabetes complicated 
ut‘"’P""’“l^l«Mdncys. acetone must 
^sed form the blood Genentlly, the 

necessar^T?'^* ^"Ognosls is sometimes 
“ma 2. ? I"™ -i"!! diabetic 

Ttslstofhef "t,'" “ "'P'tt'lic patient, 
practicable tbe^^f are scarcely 

Pccton'e reactions 

““1 arc used „ (diacctic) 

‘“® of aceTo..t ‘■olorniina- 

for practical nn needed 

^1 Allen) ^'pri in diabetes" 

Gerhardfs’T,., , . 

*'rd: The slm.i * Acetoacctic 

is to lal'e ‘ POrforminB 

of feme rif '™li- 

P'r cent stren “Iiiljon (alront 

^'S'r qnant,trS^^'.“"‘’“’r‘“"icwfiat 
^ ' “rrue in a test luljc. 


The pale precipitate of pho^pliatcs docs 
not hinder the Tccogiiition of the true 
reaction uhich is a color ring of Ilur- 
gtindv red, ranging from a faint tint to 
almost black. Some crude idea of the 
degree of the ketomiria is thus obtained 
but all attempts at even approximate 
qiiantiutisc calculations are f.allacious 
Tlic administration of dnigs, espe* 
cblly salicylates, antipyrin and otlici 
caal-tar products, will gne false re 
actions. The color given b> tlic dnigs 
is often atypical, but the distinction i-. 
Inrst iradc by boiling the urine a fevs 
mimites and repeating the test after cool- 
ing. The false reaction remains present 
Imt the true acctoacelic acid is quicklv 
changed Into acetone by heat, so tint the 
test after liolhng is negative 
Rothera Test: Pour a small qinntity 
of urine in a test tube and add a large 
excess of ainmonitim sulfate crystds; n 
few drops of frcsli fi\e per eent sodium 
iiitropnisside .solution, and fitnily a feu 
drops of ammonia water. Through nil 
these stq>s the tube should be shakiii to 
imaintain a full saturation uitli ammo- 
nium sulfate, and some crystals should 
still renuin at the bottom at the tud of 
the process. A positive reaction consists 
in a pcmnnganalc color, ranging from 
the palest perceptible tint to almost black. 
It is necessary to wait almost five min- 
ntes to make sure that the m-iximiim 
intensity of color is dcvciopcil Qiianli- 
talivc judgment is b.ised upon llie quick' 
ness with which the color develops a* 
well as its intensity. Tor economy, when 
numerous tests arc performed it is satis- 
factory to use only two or lliree drops 
of nilroprussidc solulion wllli a fiw 
drot>s f/f urine in a very smil) fist tuIie 
and one or two drops of ammonli. A 
fresh fiitropnisride foliitiori means one 
possessing it* original rid color, wlikb 
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If the pus flows intermittently it is 
more hkel) to be caused by suppurative 
or surgical kidney, with abscesses of 
considerable size A coexisting cystitis 
causes the urine to assume the cystitic 
type, and also suggests the possibility 
of an ascending renal infection Ureteral 
catheterization may determine beyond 
doubt the presence or absence of pyelitis 

{e) Outside Sources of Pyuna 
Certain suppurative foci maj rupture 
into the urinary tract (almost mv'anablj 
into the bladder), usually due to sal- 
pingitis, simple or tuberculous, but also 
arising from an abscess of the ovarj 
or extrautenne pregnancy, suppurating 
ovarian or dermoid cyst, and psoas or 
acetabular abscess connected with dis 
ease of the vertebrae, or hip joint A 
vesicointestinal fistula, or malignant 
disease involving the bladder by con 
tiguity, may also be classed under this 
head 

A bacteriological examination of the 
pus or a culture of the urine may afford 
valuable evidence by rev eahng the gono- 
cocais, the tubercle bacillus, colon bacil- 
lus, or the bacillus of typhoid fever, as 
well as the ordinary pyogenic organ- 
isms 

Bile 

Bile pigments and bile acids in the 
urine are found in obstructn c and toxic 
jaundice but not in hcmoljtic or acho 
lunc jaundice When the bile concen- 
tration m the bloo<l exceeds four parts 
per 200000 of serum bile appears in 
the unne The greater the concentra- 
tion of blit in the blood the greater is 
ilsquvntitj in tlic urine 

Test for Bile m the Urine* Slak- 
ing of blit containing urine will fonn a 
jcllowish foam When a while piece of 
filter itnpcr is immcrsetl m bile contain- 
ing urine it will !,c stameil >enonish 


Bile containing urine is acid in reaction 
and may give a positive albumin reac 
tion 

Urobilin and Urobilinogen 
Urobilinogen is found m small 
amounts (1 to 4 mg in 24 hours) m 
normal urine Urobilin does not appear 
m fresh normal urine In stale urine its 
presence is due to converted urobilino- 
gen Large amounts of urobilin in the 
unne signify the excessive formation of 
bihrubm This is found in obstructive 
and hepatocellular jaundice, in hepatic 
cirrhosis, in congestion m gallstones 
and m pernicious anemia due to iner 
msuffiaency or to hemolysis In 
insufficiency the liver cells are incapa e 
of transforming urobilm into bilirubin 
and when excessive hcmoljsis takes 
place because of blood djscrasias t ® 
liver, though normal, is unable to store 
the large amounts of urobilm t us 
formed The excess of urobilin anu 
urobilinogen is eliminated bj the urine 
Urobihnuria is therefore an mdic® 
of liver damage or of liemoljsis 
Test for Urobilinogen A fe" 
drops of Ehrlich’s aldehjde rcagen' 
added to the urine will give a red coc 
in the presence of urobilinogen 

A total absence of urobilinogen frum 
the unne indicates complete obstruiti 
of the bile ducts 

Hormones in ibe Urine 
Estrm; The estrin content 
urine vanes m rekntion to mcnstrait''’n 
During the firit few dav s 
inenstniation the cstnn content o 
unne is vcr> low, sevcnl di'* 
ceding tlic flow the cstnn content 
fairlj high During pregnanev an< 
certain tumors of the ovnrv, 
ndreml". and pitutfir} tlic cstnn c 
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tent ot the urine is \ery high The 
estnn content of nonpregnmt urine is 
between SO ind 100 international units 
per liter During the premenstrual 
period the urine ma} contain from 1^0 
to 300 units per liter In amenorrlica 
d} smenorrhea and functional sienlitj 
the estnn content of the unne is low 

Prolan B The anterior pituitary 
hke hormone is found in large quanh 
ties in the urine of pregn icy (from 
2a 000 to 100000 international units to 
the liter) md in the presence of certain 
otanan tumors 

Male urine also contains some estnn 
and m certain testicular tumors there 
ma} appear large cpiantities of estnn 
Or of prolan 

Androsterone The male hormone 
appears maanous quantities in the urine 
of males during their fertile stage 

Ifematoparphynn 

Heniatoporph>rin is an iron free re 
duction of hematin occurring m small 
quantities in the blood and is eliminated 
the feces and m minute quantities 
by the urme Large quantities of heina 
toporphjrm renders the skin sensitnc 
to ultraviolet light and increases ciitme 
ous pigmentation 

Hematoporphynnuna An in 
creased amount of porphj nn in the 
urine imparts to it a Bordeaux red 
dark red or port wine color Hema 
toporphj nnuna is found m conditions 
causing an increase of hematoporphynn 
m the blood bones teeth and serous 
effusions It is also found in lead poison 
mg heniatochromatosis cirrhosis of the 
h\er degenerative lesions of the liver 
in tuberculosis rheumatic fever pneu 
tnonia and other infectious diseases 
Congenital hematoporphj nnuna is found 


among those who have other congenital 
metabolic disturbances 

Dinso Reaciton 

Urochromogen appears onlj in ab 
normal unne and will give a positne 
reaction with permanganate The uro 
chromogen reaction is usuall) positive 
in such urines as >ield a positive diazo 
reaction 

A positive diazo reaction constitutes 
the production of a red color m the 
unne when treated with Ehrlichs diazo 
reagent 

The diazo reaction was formerly con 
sidered an important diagnostic pro 
cedurc in the diagnosis of typhoid fever 
A positive diazo reaction m the unne is 
obtainable in the following conditions 
Typhoid fever from the middle of the 
first to the third week its reappearance 
after the third week indicates relapse 
in measles during the early stages and 
m tuberculosis It may also occur in 
typhus fever scarlet fever erysipelas 
rheumatic fever and pneumonia and 
less frequently in diphtheria leukemia 
heart failure carcinoma of the stomach 
and cirrhosis of the liver A positive 
diazo reaction of the unne may at tunes 
be obtained after the administration of 
large doses of qumme cinchophen quin 
idine salicylates phenol creosote naph 
thalene morphine and other opiates 
and menthol 

Microscopic Examination of 
the Urine 

After having made a physical and 
chemical study of the unne a micro 
scqpic study completes the examination 
preferably a centrifuged specimen is ex 
amined which may reveal the presence 
of the following 
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Fptthehal Cells 

Cells from the tubules oj the kidney 
are round and about one third larger 
than pus cells 

Those f'om the peljts 0 } the kidney 
are twice the size of a pus cell and 
cuboidal or pear shaped 

Those from the ureter are round and 
slightl} smaller than those from the 
pelvis 

Lells from the bladder are flat and 
square, these are the largest cells en 
countered with the exception of those 
from the \agina 

Cells from the urethra are smaller 
llian those from the bladder, th^ may 
be cuboidal or columnar All epithelial 
cells are granular and contain a rela 
tn el} small nucleus 

lied lilood Cells 
These are due to hemorrhage some 
where m the gemtounnarj tract 

Casts or Urinary Cylinders^ 
Tube casts are masses of material 
dcriMng their c)lindrical shape from the 
urmar) tubules m which thej arc 
molded The% are present m the urine 
m most nephropathies being most num 
crous in the acute nephropathies and 
in the chronic nephropathies with renal 
edema less numerous m those asso 
cjatc<l with contraction of the kidnejs 
Tlie) arc also present in the tinne in 
chronic passive congestion (stasis kid 
ne} ) in febrile albuminuria and in 
janndcc (stainetl vcilow) In aadosis 
wiih ihrcatcneil diabetic coma sliowers 
of sli irt granular casts (coma casts) 
nia} appear Showers of lyalme and 
sometimes of granular casts occur in 
exaccrUati ns of renal disease 

• tUfVer MonotmhK Mfil« iw 191« D 
Anirt n & Co 


Several varieties of casts occur (1) 
Cjlmdroids (2) h}aline, (3) granular 

(4) epithelial, (5) blood, (6) pus 
(7) waxy, (8) fatt} casts etc 

(1) Cylindroids "Mucous threads 
often twisted and curled resemble h\a 
Ime casts but are not true casts Thei 
often occur m mild renal disturbance 


due to passiv e congestions 

(2) Hyaline Casts Pale transpar 
ent homogeneous casts with delicate 
contours and rounded ends (often liard 
to make out) The commonest form 0 
cast, indicating the existence of a ne 
phropath} but throwing no light on tl« 
vanet} of nephropatli} Some of the 
so^lled c>Imdroids are probab!) hva 
line casts with pointed ends while others 
are false casts composed of mucus 

(3) Granular Casts Similar to (2) 
but the substance is fineh granular, usu 
all} rather short and plump often > 
lowish The granules ma} 


fine, the} are soluble in acetic 


One secs various transitions to cptt >e 
casts Granular casts are met w' 
chiefly m Uie inflammator} and degen 
erative nephropathies 

(4) Epithelial Casts Aggrcgal or 
of renal epilhehiim sometimes 

mg their original arrangement m 
tubules (epithelial tubes) The cc « ^ 
often filled with granules or fat * 
or there ma} be a liomogcneous neer 
\\c distinguish these casts oof’ll'' 
epithdium from the li}"ihne am 
lar casts that hav c a ftw cpitl ehi 
HjKn tlitir surface .. 

(5) Blood Cell Casts 

masses molded b} tlic renal yj 
Tlic blood comes from the p ^ 
(hemorrhagic glomeruIonephrUi^) 

(6) Pus Casts (Inikoc'-tr 

Cellular casts the single ccIN are^^ ^ 

to have polvanori 1 otis nuclei on a 
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acetic acid Thej are commonest in 
pjelonephntis 

(7) Waxy Casts YelIoi\ highl> 
refractiie casts Mith clean cut contours 
and often exliibiting irregular curves 
notches and fractures rare except in 
severer forms of chronic renal disease 

(8) Fatty Casts Made up of masses 
of ht droplets often arranged in groups 


Spermatozoa These are present m 
normal unne after coitus or onanism 
They may also be present m the differ 
ent forms of spermatorrhea Their form 
is cliancteristic so that they are easily 
identified 

Animal Parasites In temperate 
climates it is rare to find animal para 
sites m the unne but they are much 



respond ng to renal epithelial cells 
hey are probably remains of true epi 
^hehal casts 

^fwellaneous Consttluenls of Urine 
Tissue Fragments Bits of mucous 
'Membrane may be desquamated and 
Passed With the unne (acute cystitis) 
'■agments of a papilloma or of a car 
^■notna may be found and studied I is 
tologically 


more common in the tropics Among 
(hem may be mentioned (a) Amebae 
(b) ech nococcus (hooks membranes) 
(f) filaria! larvae (tropical hematuria 
and chyluna) (rf) eggs of the human 
blood fluke Schistosoma I act talobi a 
(btlharziasis or Egyptian hematuria) 
(e) oxyuns or pinnorm occasionally 
(m young girls) ivanders through the 
urethra into the bladder (/) Tncho 
tnoitas Vaginalis (of no import) 
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Vegetable Parasites and Bacteria: 
These are of no importance when seen 
in urine, unless they are found in a 
specimen obtained by aseptic catheteri- 
zation 

In bacteriuria, the unne is usually 
turbid, especiallj if the bacteria are 
motile It may be impossible to make 
such urines clear by centnfugalization 
The bactena may be studied by micro- 
scopic examination (fresh drop, smear), 
by cultural methods, or by animal m- 
oculation 

Among the nonpathogemc bactena 
that may be present are (n) Micro- 
coccus urae, (6) bacterium urae, (c) 
unnary sarcina, (d) several nonpalho 
genic streptococci, (e) bacillus cjstifor- 
mis (Dado) , (/) bacillus proteus 

Pathogenic Bactena: The finding 
of the tubercle bacillus in the unne is 
of the greatest clinical significance It 
occurs both m cases of generalized tu- 
berculosis (as a result of bacillemta), 
and more particularly m cases of tuber- 
culosis of the genitourinar> organs In 
this last condition it is usually associated 
with a pjuria and frequently with a 
hematuna 

In searching for tubercle bacilli m the 
unne it is of especial importance to ob- 
tain an uncontaminated specimen since 
the smegma bacillus may readily lead 
to confusion The sediment from about 
50 cc of thoroughly centnfugalized 
unne should be used- If much pus is 
present antiformin treatment of the sedi 
ment may be advisable In all doubtful 
cases resort should be had to guinea pig 
inoculation 

Gonococcus is of great diagnostic im 
portance This is an intracellular, bis 
cult shaped diplococcus best seen m 
smears stained uiUi mcthjlene blue It 
decolorizes bj the Gram method 


Bacillus coll IS of considerable diag 
nostic importance (cjstitis, pyelitis) 
Bacillus typhosus is of importance for 
prophylaxis (bacillus earner), and also 
for diagnosis in the rare cases of pyone- 
phrosis due to the typhoid bacillus 
Throughout the course of typlioid fever, 
after the first week, typhoid bacilli are 
often demonstrable in the unne. 

Pyogenic cocci are rare as a cause of 
cystitis and pyelitis Streptococa are 
not uncommon in acute nephritis 
Staphylococci are seen occasionally m 
general sepsis (adolescence) 

Artifacts Urinary sediments mav 
be accidentally contaminated by foreign 
bodies of various sorts, i e, stan* 
granules, cotton fibers, linen fibers, siH* 
fibers, wool, fat globules, etc 
Fat: Fat in the unne appears as 
globules Normally, fat may appear «n 
the unne {Upurta) following the admin 
istration of large quantities of oil or a 
high fat diet Pathologically, fal ® 
unne may be due to diabetes mellitus 
lipoid nephrosis, fracture of bone wit 
injury to the bone marrow It may also 
follow maceration or injury to the super 
final fat. Lipuna may also occur m 
alcohol and phosphorus poisoning an m 
pyelitis, pyonephrosis and nephrosis 

CryslttUme Deposits (After Fought) 
Acid Group Ursc Add These 
crystals are yellow, reddish brown 
brown in color The most characten^h 
forms are rhombic prisms or lozen^^ 
shaped crystals These may occur siBb ' 
but more often they are united m ' 
regular masses 

Urates The urates, chiefly 
of sothum and potassium, if they 

' Faoght Essffitials of LaboratorT 
r A Daw* Co 
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appear as an amorphous deposit, show 
as crystals in the forms of needles or 
dumbbells, of reddish brown color, and 
also m globular masses which are dark 
brown and almost opaque, with or with 
out projecting spines 

Oxalates • The usual form of calcium 
oxalate m the urine is a perfect octahe- 
dron without color More rarelj they 
appear in the conventional hourglass 
form This form is somewhat similar 
to the urate, from which it may be dis- 
tinguished bj the total absence of color 
III the oxalates 

Carbonates These are rare, but if 
present evolve bubbles of gas when 
treated with hjdrochlonc acid under the 
microscope 

Sulfates. This is a rare form of de- 
posit which, when present, appears as 
fine feathery crystals Frequently a 
number of crystals radiate from a com 
mon center 

Alkaline Group Phosphates 
These may occur as a semiopique amor- 


phous deposit without color More 
commonly they appear as the character- 
istic coffin hd crystals A less common 
fonn of crystalline phosphatic deposit 
appears as fine, branching, feathery crys 
tals, which have been likened to the 
needles and branches of the pme tree 
Ammomum Urate These are char- 
acteristic of the uric acid and urate 
group in tliat they are yellow or brown- 
ish m color In alkaline urine the urates 
appear as fine feathery spheres of vary- 
ing size, somewhat resembling chestnut 
burrs 

Cholestenne This is a rare form 
of deposit which appears as irregular 
flat platelets whose sides follow the 
charactenstic lines of a parallelogram, 
the angles of which are often irregular 
Not infrequently the platelets are seen 
m overlapping groups 

Cystine This is a rare deposit 
When present it appears as irregular 
transparent plates of taiying size often 
m overlapping groups 
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Vegetable Parasites and Bacteria 
These are of no importance when seen 
m urine, unless they are found in a 
specimen obtained by aseptic catheteri 
ration 

In bactertuna the urine is usually 
turbid espeaail) if the bacteria are 
motile It may be impossible to make 
such urines dear by centnfugalization 
The bacteria may be studied by micro 
scopic examination (fresh drop smear), 
by cultural methods or b> animal in 
oculation 

Among the nonpathogenic bacteria 
that may be present are (a) Micro- 
coccus urae, (6) bacterium urae (f) 
urmaiy sarcina, (d) several nonpatho 
genic streptococci, (c) bacillus c>stifor 
mis (Gado) , (/) bacillus proteus 
Pathogenic Bacteria The finding 
of the tubercle baetllus m tiie unne is 
of the greatest clinical significance It 
occurs both in cases of generalized tu 
berculosis (as a result of bacillemta), 
and more particular!) m cases of tuber 
culosts of the genitourmir) organs In 
this last condition it is usually associated 
with a pjnina and frequent!) with a 
hematuna 

In searching for tubercle bacilli in the 
urine It is of especial importance to ob 
lain an uncontaminatcd specimen since 

WVA‘j;’iTC, ’itwi 

to confusion Tlie sediment from about 
50 cc of tlioroughl) ccntnfugalireil 
unne should be used If much pus is 
present antiformin treatment of the scdi 
ment ma\ be advisable In all doubtful 
cases resort shoul 1 l>c Iiad to guinea pig 
inocubtion 

Gonococcus is of great diagnostic im 
jKirtanee Tins is an intracellular, Lis 
cult sliaped iliplococcus Ijcsl seen in 
smears stained with meth>lene blue It 
decolonres bj the Gram mctl od 


Bacillus colt IS of considerable diag 
nostic importance (cystitis, p}elitis) 
Bacillus typhosus is of importance for 
prophylaxis (bacillus earner) and also 
for diagnosis in the rare cases of p)one 
phrosis due to the typhoid bacillus 
Throughout the course of t) phoid fever, 
after the first week, typhoid bacilli are 
often demonstrable in the urine. 

Pyogenic coca are rare as a cause of 
cystitis and pyelitis Streptococci are 
not uncommon in acute nephritis 
Staphylococci are seen occasional!) in 
general sepsis (adolescence) 

Artifacts Urinary sediments may 
be accidental!) contaminated b> foreign 
bodies of various sorts f e starch 
granules cotton fibers linen fibers silk 
fibers wool fat globules etc 
Fat Fat in the unne appears as 
globules Normally, fat may appear in 
the urine (lipuna) following the admin 
istration of large quantities of oil or a 
high fat diet Pathologically fat m the 
unne may be due to diabetes melhtus 
lipoid nephrosis fracture of bone with 
injury lo the bone marrow It mav also 
follow maceration or injury to the super 
fiaal fat Lipuna ma) also occur in 
alcohol and phosphorus poisoning and m 
pyelitis pyonephrosis and nephrosis 

Cryr>rnIIinc Veposils f^)lrrFflRghO' 
Acid Group Uric Acid Tlicse 
crystals are yellow reddish brown or 
brown in color The most cliaractenstic 
forms are rhombic prisms or lozenge 
shaped crystals Tliese mi) occur singly 
but more often they are unitcrl in ir 
regubr masses 

Urates The urates cliieny the urate 
rf soilium mil potassium if they do pot 

* r»uslit rwfii at* of Laboraiorr D » 

19 I > A Davi* Co 
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appear as an amorphous deposit, show 
as crj’stals in the forms of needles or 
dumbbells, of reddish brown color, and 
also in globular masses which are dark 
brown and almost opaque, with or with- 
out projecting spines. 

Oxalates: The usual form of calcium 
oxalate in the urine is a perfect octahe- 
dron without color. More rarely they 
appear m the conventional hourglass 
form This form is somewhat similar 
to the urate, from which it may be dis- 
tinguished by the total absence of color 
in the oxalates. 

Carbonates: These are rare, but if 
present evolve bubbles of gas when 
treated w ith hydrochloric acid under the 
microscope. 

Sulfates: This is a rare form of de- 
posit which, when present, appears as 
fine feathery crystals. Frequently a 
number of crystals radiate from a com- 
mon center. 

Alkaline Group: Phespbates: 
These may occur as a semiop ique amor- 


phous deposit without color. More 
commonly they appear as the character- 
istic coflin-Iid crystals A less common 
form of crystalline phospliatic deposit 
appears as fine, branching, feathery crys- 
tals, which have been likened to the 
needles and branches of the pine tree 

Ammonium Urate: These are char- 
acteristic of the uric acid and urate 
group in that they are yellow or brown- 
ish m color. In alkaline urine the urates 
appear as fine feathery spheres of vary- 
ing size, somewliat resembling chestnut 
burrs. 

Cholesterine: This is a rare form 
of deposit which appears as irregular 
flat platelets whose sides follow the 
characteristic lines of a parallelogram, 
the angles of winch are often irregular 
Not infrequently the platelets are seen 
m overlapping groups. 

Cystine: This is a rare deposit 
When present it appears as irregular 
transparent plates of varying size often 
in overlapping groups 
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Blood Examination 


Normal Blood Findings 

(Physically, Chemically and 
Biologically Normal) 

1 Quantitahte Relation 40 60 to 45 55 

2 Color Bright red (or arterial and dark 

red ior venous Wood. 

3 Hemoglobin 90 to 100 per cent in men 

and 85 to 90 per cent in women — 16 to 
17 Gm. per 100 cC mxnta and 15 to 16 
Gm m women 

4 Reaction f H 7JS to 7^39 (See Graph by 

Tiumper p 1012 ) 

5 Speetpe Cranty 1 045 to 1 075 

6 Bleeding Tune One to three nunutes 

7 Coagulahon Tune Four to five and a half 

mmutes—should not exceed ten minutes 

8 Retraction of Clot One to two hours, and 

IS complete in from 18 to 24 hours 

9 Sedwientation Rate 9 mm. for men and 

12 mm for women when blood column 
IS 50 mm high. 

10 Red Blood Cells 4 500000 to 5500 000 

per cm. for men and slightly less for 
women 

11 SaturOlion Met 087 to 1.25 

12 Color Index 085 to 1 15 

13 VoUune Index 0 99 to 1 02 

14 Lcukoeiles {xtlitle blood cells) per etn 

5000 to 10 OOO 

15 Myeloeyles Occasional 

16 Juteniles 8 to 16 per cent 

17 Heulrophils 60 to 75 per cent 

18 Eosinophils 1 to 4 per cent 

19 Basophils Occasional 

20 Monoeiles 2 to 6 per cent 

21 Large Lymphocytes 2 to 4 per cent 

22 Small Lymphocytes 15 to 35 per cent 

23 Tliro»n!>ocjlrj (Pfafrlelsl 250000 to 

350000 

24 Reticiiloeyles 1 per cent 

25 Abnormal Cells Occasional 

26 Total Solids 19 to 23 mg perlOOcc 
Total leelone B dies lJn»26 
Serum Amylase TO fo 200 tirni* 
ProIhromhtH Time 10 to 20 seconds 

30 Creatine 3 to 7 mg to 100 cc of blood 

(992) 


31 Total Nonprotein Nitrogen 25 to 35 mg 

to 100 cc of blood 

32 Urea Nitrogen 12 to 15 mg to 100 cc of 

blood 

33 CreaUmne 1 to 2 mg to 100 cc of blood 

34 Une Acid 2 to 3 5 rag to 100 cc of blood 

35 Glucose 80 to 120 mg to 100 cc of blood 

36 Calcium 9 to II mg to 100 cc of blood 

37 Chlorides 400 to 500 mg to 100 cc of 

wbole blood , 570 to 620 mg to 100 cc 
of plasma 

38 Total Proteins 6 5 to 8 2 per cent 

39 4 6 to 67 per cent 

40 Globulin 1 5 to 2 5 per cent 

41 Iodine 8 to 16 gamma or micrograms 

(or 0008 to 0016 mg) per 100 cc of 
blood 

42 Cholesterol 140 to 200 mg per 100 cc 

of blood serum 

43 Cholesterol Esters 60 to 80 per cent of 

the total cholesterol 

44 Free Cholesterol 20 to 40 per cent of total 

cholesterol 

45 Phoj/«liorjij (Inorganic) 3 5 to 4 mg per 

100 cc of blood m adults 5 to 6 mg 
per lOO cc of blood in children Phos 
phorus (Lipid) 25 to 14 5 mg per 
100 cc of blood serum 

46 Fhosphatase Two to four Bodansky xmits 

(010 to 021 Kay units) Plasma phos- 
phatase is 0 15 mg per 100 cc of blood, 
higher values in growing children The 
figure 0 15 has reference to inorganic 
phospliates converted from sodium gly 
cerophospliatc m 48 hours at 38' C and 
7 6 by ttw aetwm of I ee of plasma 

47 Bile One part of pigment to 500000 of 

scrum (0 1 to 08 as bilinihm) 

48 letenis Index (color of serum compared 

with a 1 to 10 000 solution of potassium 
dichromate representing an icterus index 
of one) Four to six per cent 

49 Pan den Bergh Reaction 02 to 08 per 

cent 

50 Red Cell T ragihly HemoI>sis begins with 

04S NaCI and is completed with 035 
NaCI solution 

51 Alialt Reserte 77 to 53 volume per cent 

ten per cent lower in children 
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52. Shod Volume Five to six liters or about 
75 cc per kilograni of body \kejght, or 
approximately of the body weight 
Somewhat lower in children 

53 Pat, Total 400 to 1400 tng , neutral 0 to 

370 mg., fatty acids 290 to 450 mg 

54 Polojxiiiiii 16 to 22 mg per 100 cc of 

blood serum 

55 Sodium 315 to 340 mg per 100 cc of 

blood scrum 

56 CO 2 Cat'acily 55 to 80 volume per cent, 

CO 2 content of arterial blood, 45 to 55 
%olume per cent, CO 2 content of venous 
blood, 50 to 60 volume per cent 

57 Fibrinogen 0.2 to 04 mg per 100 cc of 

blood serum 

58 jlfapnrnum 1.8 to 36 mg per 100 cc. of 

blood serum 

59 Cnifatttte Aad 06 to 2.5 mg per 100 cc 

of blood serum (vitamin C) 

60 Total Bote (mitliei^uivalents per liter) 155 

61 Iron 52 mg per 100 cc of blood 

62 LaetieAeid 6 to 20 mg per 100 cc of Mood 

63 Sentm Volume 49 to 59 per kilogram of 

body wight 

Definition of Terms Emplojed 
in Hematologiy 

Anemia- The red cells and hemo 
globin are chiefly affected (Diminished 
m number and quantity ) 

Leukemia* Changes m the leuko 
cytes are chiefly observed (Increased 
in number ) 

Plethora* An abnormal increase in 
the total quantity of blood 

Anhydremia A diminution m the 
normal quantity of fluids m the blood 
Oligochromemia; An abnormal 
diminution m the amount of hemoglobin 
Oligocythemia* A diminution in 
the number of red blood cells 

Polycythemia An increase in the 
number of red blood cells (erythro(^« 
tosis) 

Leukocytosis* An abnormal increase 
m the number of white cells 
Leukopenia* An abnormal decrease 
m the number of white cells 


Microblasts: Small nucleated red 
blood cells 

Normoblasts, Erythroblasts : Nu 
cleated red blood cells (of normal size) 
Megaloblasts: Large nucleated red 
blood cells 

Macrocytes. Large red blood cells 
(nonmicleated) 

Microcytes: Small nonmicleated red 
blood cells 

Megalocytes. Same as macrocytes or 
gigantoc>tes 

Reticulocytes* Immature erythro 
C)ies containing a threadlike reticulum, 
stamable with vital stains 
Erythrocytes. Red blood cells of 
normal size (nonnucleated) 

Poikilocytes: Irregularly shaped 
red blood cells 

Antsocytosis* Excessive variation in 
the size of the red corpuscles 
Polychromatophihc Degeneration 
(Ehrlich) An at>pical staining reaction 
of the erythrocytes 
Basophilic Granulation (stippling) 

A peculiar granular degeneration of the 
red blood cells (characteristic in leatl 
poisoning, malaria, and in severe ane 
mia) 

Howell-Jolly bodies are granules 
found in red cells, the> are stamable 
with basic stuns 

Cabot’s bodies are probably nuclear 
remains appearing as mtra and extra- 
cellular nngs which stain mth acid dyes 

Ilemanaljses (Blood Examinations) 
Blood examinations comprise 
Blood Count Hemoglobin deter 
mutation number and kind of red cells, 
white cells and platelets 

Blood chemistry for glucose and 
other constituents of the plasma 

Serologic Tests. Blood cultures, 
complement fixation tests, etc 
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By a blood count is meant a blood 
examination uhich determines the num 
her of red and white cells and the rela 
tive amount of hemoglobin, and usually 
the study of blood smears under tlie 
microscope is included If the white 
cell count is found to be 10,000 or over 
a stained specimen should be made foi^ 
a ditterential count 
Blood tor examination may be ob 
^ ned from adnita by a puncture of the 
lobe of the ear or of a finger tip m 
joung children, it is better to make’the 
PMcture in the great toe or the heel 
The skin, in either case, should be pre 

m '7"‘ “"“''“I 

be a ■“Iruraent should 

be employed tor pricking the skin In 
expressing the .e..Z 


Blood Counts 

The normal color index is represented 
In computing percentages, 5,000 
WX) IS taken as the normal red count 
an 100 as the normal hemoglobin per 
centage 

fi,^ method for determining 

the color index is described by A Piney^ 
as follows* 

Hemoglobin as found by 
the hemoglobinometer 
Number of corpuscles expressed 
in millions X 2 X 10 

hor example, if there be 2000000 cor 
puscles and 40 per cent of hemoglobin 
I =s color index 


^2X 10s4b ■ 

Blood Volume Index* By blood 
- - pricKing the skin In , is meant the average size 

«pressing the blood after the puncture cells or the mean vol 

V possible ^ relation to the nor 

should be exercised rnal The normal volume index is be 

tween 095 and 1 05— average 100 In 
pernicious anemia it may be as high as 


— ..w, lue 

should be exercised 

Hemoglobm Findings 
A 100 per cent is accepted as an arbi 

It'rr Pon'd^oV® 

grams m the male and 15 51 rrritv. 

inirThe 

cl , a 1 P'™'“!!' '= •nuA higher In 


K'=*»i«.iuus anemia it may be as high as 
1 60 in microcytic anemia (secondary 
anemia) jt may be as low as 065 This 
index IS obtained as follows 
(o) Oxalated blood is centrifuged in 
a graduated tube or hematocrit until the 
corpuscles settle to the bottom of the 
tube (In normal blood these packed 
corpuscles constitute about 45 per cent 
of the blood In the hyperchromic ma- 
crorvltr nnArrsme ib mi.s 1 i i_-t_ 


... is.c sixtn year, the hemo constiiute aoout 40 per cent 

globin iisuall> reaches 70 to 85 per cent hyperchromic ma- 

oi he normal adult standard and grad- anemias it may be higher nhile 

inlb increases until the twentieth vear hypochromic rnicrocvim nnAm...« 

' tL‘ r’T sl^ndnrd' 

fliA I Index IS an expression of 

the bcmoglobin contcnl of ibc red blood 
cells as compared lutb the normal It is 
e crminei y dividing the percentage of 
bem^lobu, by the percentage of erjtli 

,7! ^i™',' E'^phieallj repre 

sentcij b} the fraction 

lib 


.iiiciiiiats ic may oe niglier nhile 
m the hypochromic microcytic anemias 
It IS usually much less than 45 per cent ) 
(b) A specimen of blood is obtained 
in the usual way for detenmning the 
number of red corpuscles and the red 
corpuscles are counted in a hemocy- 
tometer 

(r) The a olume index is oLtnmed by 
dividing the percentage of the volume 
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of red corpuscles as found m the grad 
uated tube or hematocnt bj the per 
centage of red blood corpuscles as ob 


tamed m the hemocj tometer 


Volume Index = 


‘^a of normal red corpuscles in 
die hematocrit read ng 
of normal red corpuscles in 
the 1 cmocytometer reading 


The volume index usually corresponds 
to the color index though it may be dc 
terinined with greater accuracj 
Saturation Index B> this is meant 
the amount of hemoglobin concentration 
m each corpuscle The saturation index 
IS obtained by dividing the color index 
b} the vohimc index Tliat is the hemo 
globm m per cent of normal is dnided 
by the number of packed cells tn per 
cent of normal The normal saturation 
index is about 1 00 but it vanes from 
0 87 to 1 23 A saturation index below 
0 85 IS generally found m anemia caused 
by chronic hemorrhage ^ (Pepper and 
Farley ) 


means In the normal blood the difTeren 
tial count shows as follows 

Red Corpuscles (erythrocytes) about 
4 500 000 to 5 500 000 to 1 cmm of 
blood 

White Blood Cells (leukocjtes) 
5000 to 10 000 m 1 cmm of blood 

Polymorphonuclears 65 to 70 per 
cent 

Small Mononuclears 20 to 30 per 
cent 

Large Mononuclears Four to eight 
per cent 

Transitionals One to three per 
cent 

Eosinophils One to four per cent 

Basophils (mast cells) One quarter 
to one half per cent (occur onI> occa 
sionally) 

Platelets Approximately 300 000 per 
cmm 

Hemokoma (blood dust) 

Reticulocytes One half to one per 
cent 


Tlie DifTerential Count 
When an ordinary blood count is 
made only the red corpuscles and the 
leukocytes are enumerated per cubic 
millimeter When it becomes necessarj 
to examine the blood corpuscles more 
carefully m order to ascertain the char 
acteristics of the red cells and the var ety 
of the whites a film of blood on a slide 
stained with Wright s stain is exam 
ined The examination of the blood by 
stained specimen is usually known as 
the differential count It is extremely 
important m many instances to have 
a differential count made because van 
ous blood diseases and inflammatory 
conditions may be recognized by this 

1 Pepper and Farley Pract cal Hesiatolog cal 
D agnos s 1933 W B Saunders & Co Ph la 
delpb a 


Significance of Abnormal 
Blood Counts 

Hemoglobin 

The amount of hemoglobin whether 
calculated on a percentage basis or m 
grams is important only m relation to 
the number of red corpuscles which is 
considered as the color index Normally 
the color index is 1 or somewhat lower 
An increased color index is found m 
pemiaous anemia during crisis of hemo 
lytic jaundice in sprue and occasion 
ally in carcinoma of the intestine pel 
l^;ra and other conditions that cause 
a hyperchromtc macrocytic anemia 
A decreased color it dex is found m 
chlorosis and in many of the secondary 
anemias particularly of the hypochromic 
microcytic type also in polycythemia 
vera 
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An actual increase m the amount of 
hemoglobin and not an increase in rela 
tion to the number of erythrocjtes is 
found m polycythemia \era in cyanosis 
due to congenital heart disease, and m 
chronic pulmonary disease, such as 
asphyxia, and anhjdremia An aclual 
asthma emphjsema pulmonary stenosis 
decrease in the amount of hemc^lobin 
is found in all tjpes of anemia 

Red Cells 

An increase in the number of eryth 
rocytes IS found in poIyc>themia vera 
Ayerzas disease, hemoconcentration 
shock dehydration and m high altitudes 
A decrease in the number of red cells 
IS found in all types of anemia whether 
primary or secondarj A \ery low red 
corpuscle count is found in pernicious 
anemia m aplastic anemia after severe 
hemorrhage and in hemol>tic jaundice 
Differential Red Cell Count Nor 
moblasis are found in severe types of 
anemia such as pernicious anemia 
chlorosis and in the advanced stages 
of most of the anemias Their presence 
in the blood stream indicates increased 
marrow activit> and natures attempt to 
replenish the circulation with red cells 
tint are being rapidlj destroyed Nor 
moblasts are not found in aplastic anenm 
Mcgaloblasts are found m pernicious 
anemia m other hjpcrcliromic tj-pes of 
anemia and in mjelocjtic leukemia 
These cells because of tbeir nuclei mav 
resemble monocjtes 

Microcytes are found m tlie iron dc 
fictcncj anemias such as chlorosis and in 
various tjpes of secondarj anemia pre 
sentmg a low color index These cells 
arc often extremelv irregular m shajic 
Microcytes are found in pcrniaous 
anenin and in the various anemias asso- 
fiitcrl with a high color imlcr Macro- 


cytes often appear as large oval shaped 
cells 

Sickle shaped red cells are found in 
sickle cell anemia 

Oval or elhptoid red cells (ovalocytesj 
occur as a familial peculiarity and mav 
not be associated with disease 

Potktlocyfes are irregularly distorted 
cell* They occur in most of the severe 
anemias usually m association with 
anisocytes (irregularly sized cells) 

Reticulocytes (reticulated immature 
red blood cells) Erythrocytogemc hy 
peracliv itj of the bone marrow is marked 
by the appearance of an increased num 
ber of reticulocytes m the peripheral 
blood stream These cells are found in 
large numbers in the blood of normal 
newborn babies also m some of the 
anemias where there is increased bone 
marrow activity (hyperplasia), and in 
hemolytic jaundice An increase m the 
reticulocjte count in a patient with per 
mcious or other tjpes of anemia when 
under treatment indicates a favorable 
response \\ hen the bone marrow is 
aplastic the reticulocytes are absent from 
the blood stream and fail to appear 
under treatment 

Rolychromatophiha (varied colored 
red cells) are found in severe anemias 
and leukemia , their presence in the blood 
stream indicates an increased regenera 
tion of red cells These cells are in the 
embrjonic state and do not stain readih 
"ith acid stains and but poorlv with 
basic stains \\ right s stam colors them 
light blue or a dirty blue red 

Granular basophilic degeneration (stiji* 
pling) of red cells indicates abnormal 
regeneration of erjthrocjtes These cells 

recognized bj the appearance of blue 
granules on a dirtv blue or brownish 
background when stained with Wrights 
*tatn Stipphng is fountl m lead poison 
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ing pernicious anemia leukemia and in 
se\cre secondary anemia particular!) of 
toxic origin 

/Ichromia are colorless red cells or 
ntiier red cells that show a large cen 
tral pale depression surrounded b> a nar 
row pink niai^m are an indication of a 
low hemoglobin content 

Ilcricll JoU^ bodies are found m the 
red cells of pernicious anemia hemo 
Ijtic icleroanemia leukemia in sex ere 
t)pes of secondarj anemia and after 
splenectomj 

Cabots rtng bodies are found in sc 
\ere anemias and m lead poisoning 
Frag\hl^ of Lrylhroc^lcs (Resist 
ance of erjthrocjtes to hemoljsis ) Nor 
mal fragility is 045 to 034 per cent 
The fragilit) is increased (resistance 
decreased) in hemol> tic jaundice hemo 
l>tic icteroanenua and sickle cell anemia 
It iS cfecreased (resistance increased) in 
obstructne jaundice aplastic anemia 
pernicious anemia lead poisoning and 
after splenectomy 

Sedimenfafion of Red Cells and the 
Blood 5edimen/arion Test 
In health the erythrocytes m a citrated 
speamen ol blood settle towards the 
bottom of a vessel within a fairly defi 
nite period In certain diseases and 
under certain circumstances the settling 
down or the sedimentation rate of the 
red cells are delayed The rapidity of 
the sedimentation also depends upon the 
plasma stability and the number and size 
of the red cells 

The blood sedimentation test depends 
upon the length of time it requires for 
the red corpuscles m a gixen quantity 
of c trated blood to settle downwards 
in its serum The sedimentation test con 
sist of the measuring of the speed with 
wh ch the red corpuscles separate from 


the plasma of noncoigulatiiig blood It 
has been obsened that the erythrocytes 
settle perceptibly slower m health than 
m disease and tint the graver the dis 
ease the more npidlj will the red cor 
puscles settle ni the blood serum Jt 
may therefore be stated tliat the sedi 
mentation time is longer in health than 
in disease and tint it is comparatively 
short in grave illness In normal adult 
men the sedimentation time is longer 
than in women and is also longer m the 
newborn and the aged 

There are \ arious methods and modi 
fications in use for determining this 
test The three most important methods 
are 

1 The Distance Method of Fah 
raeus (modified by Westergreen) This 
consists in measuring the distance the 
red corpuscles m a definite quantity of 
crfntfcd blood (in a standard tube) hate 
settled at the end of one hour tw o hours 
and 24 hours 

Technic One part of 3 8 per cent 
of sodium citrate solution is mixed with 
four parts of blood and gently agitated 
This mixture is poured up to the 200 
mark into a graded glass pipette tube 
measuring 300 mm m height and 2 5 
mm m diameter The tube is stood 
upright so that the erythrocvfes may 
seftfe after one hour two hours and 
24 hours the height of the column of 
supranatant fluid is measured so as to 
determine the level attained bv the red 
coqiuscles dunng 24 hours In healthy 
men the supernatant fluid column after 
one hour measures 3 mm and in healthy 
women it measures 5 to 10 mm By the 
end of 24 hours the entire quantity of 
red blood cells should be settled toward 
the bottom of the tube 

2 The Time Method of Ltnaen 
meter This consists in determining 
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the length of time required for the red 
corpuscles to settle to a definite level in 
a standardized glass tube 

Tecbmc Citrated blood (of the same 
dilution as used in Method 1) is poured 
into a glass tube measuring 6 5 cm in 
height and 5 mm m diameter, and is 
marked at two leiels — the upper Ie\el 
at I cc and the lower level 18 mm 
below the first mark The quantity of 
blood should be sufficient to reach the 
level of the I cc mark The tube is 
then allowed to stand upright and the 
length of time required for the corpus 
cles to settle from the 1 cc mark to 
the 18 mm mark (the sedimentation 
time) IS noted The normal sedimenta 
tion time for healthy men is from 20 
to 23 hours and for health) women — 
from 13 to 16 hours During menstrua 
tion It ma) be as low as 10 hours Sedi 
mentation time of less than three and 
one lialf hours is considered as path 
ologic 

3 The Graphic Method of Cutler * 
This blood sedimentation test is prac 
ticall) a combination of the Distance and 
Time Methods and is superior to cither 
methexi alone beevuse the \clocit> with 
whicii the cr)throc>tes lettlc vanes at 
certain times and this variation can be 
rccordwl bj the graphic methcxl 

Technic A specnl test tube adc 
qwaicl) marked is nccesvir) The tube 
dc\ise<l b> Cutler is of 5 cc capacitj 
gn liiatcil into tenths of a cc each 1 
mm in height and marked m mm 

Four and a laU cc of fresli blood 
is mixed with a lull cc of a 3 per cent 
citrate solution and poureil into the test 
tul>e Tlie mixture is gmtl) agititctl and 
the tul)C is stoppcretl and the reading 
n done eicT) five minutis for an hour 

* Cu rr Jterh JAMA 18' 6 <l*»t Jooe 


noting boundary zone between the 
erythrocytes and the plasma The ob 
serrations are recorded on the sedimen 
tation charts on which the horizontal 
lines represent the divisions on the sedt 
mentation tube and the vertical lines 
the intervals of time In this way, a 
graph IS traced which shows the posi 
tion of the sedimenting column of red 
blood cells at any period of time during 
the first hour 

The sedimentation value is determined 
according to the path traversed by the 
red blood cells during the first hour and 
depends upon the nature of the graph 
the sedimentation index and the sedimen 
tation time Together they furnish all 
the information that is likely to be ob 
tamed from the sedimentation test The 
graph serves as a rough estimation of 
the presence or absence of pathologic 
activity The sedimentation index and 
sedimentation time help to determine the 
degree 

Sedimentation Index The normal 
sedimentation lime for men is from 2 
to 9 mm per hour, and for women 2 to 
12 mm 

Increased sedimentation rate occurs 
normally during menstruation and preg 
nancy Pathologically it occurs in most 
of the infectious diseases during their 
active stage in malignant neoplasms, 
alter operations m wounds and Irac 
tures, in diabetes mellitus, in obstnic 
tivc jaundice in salpingitis in late ap- 
pcndiatis, m tuberculosis, in rheumalif 
fever, m prtgnancy , also after intra 
venous injections of foreign proteins anu 
of vrsphenamine and after irradiation 

Decreased sedimentation rale occurs 
in dehydration hy-pcrprotoncmia polj 
cythemia nckets cardiac fvilure and 
disca«cs of the liver ns<ociate<J with 
jvundice 
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Cutler’s Blood Sedimentation Test Chart.* 



The graphs are actual reproductions ot the sedimentation phenomenon 

■ .■ X — X Horizontal line (clinically healthy individual) 

— • • Diagonal line (clinically quiescent tuberculosis) 

O O Diagonal curve (cIinicaHy slightly active tuberculosis) 

X X X X Vertical curve (cUmcally markedly active tuberculosis) 

ExpiamAory Notes Sedsmentation Imde* Repttserfts dne \tAat sedimentation ot red Wood 
cells at the end of 60 minutes e'lpressed in millimeters Normal index for men vanes from 2 
to 8 millimeters with an average of 3 to 4, for healthy women from 2 to 10 with an average 
of 5 to 6 

Sedimentation Time Represents the tune required tor the complete’ settling of the red 
blood cells Normal time is always a question of hours Of clinical value when reduced to 
60 minutes or less. 

Horizontal Line A straight line with a sedimentation index falling within normal limits 
It also represents normal The other graphs are alvrays abnormal findings 

Diagonal Line A straight line with a sedimentation index beyond normal limits 
Diagonal Curve A curve of gradual descent with a sedimentation index beyond normal 
limits and a sedimentation time of 35 to 60 minutes 

Vertical Curve A curve of sharp descent with a sedimentation index beyond normal limits 
and a sedimentation time of 30 minutes or less 

'Cutler J Tl e Graphic Fresmfation of the Blood Sedimentation Test Am J Med Sc 171 882 
June 1926 
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Tlie sedimentation tune remains nor 
mal in nervous and mental diseases 
asthma haj fe\er benign growths 
peptic ulcer catarrhal appendiatis es 
sential hjpertension chronic \alnilar 
disease (m the absence of rheumatic 
feier) and in diseased tonsils or sinuses 
In healthj individuals the volume of 
red blood cells after complete sedimcn 
tation is about 50 per cent of the total 
volume of blood In anemia the volume 
of red blood cells is naturally reduced 
This IS reflected m the sedimentvtion 
index When the sedimentation index is 
unusually high regardless of the charac 
ter of the graph it indicates among other 
things a small volume of the red blood 
cells and should alw'ays suggest anemia 
In this respect the sedimentation index 
serves the purpose of the hematocrit 

The Leukocytet 

The Diagnostic Value of the Leu 
kocyte Count The number of leuko 
cytes per cubic millimeter of blood in 
healthy individuals lias a normal range 
from 5000 to 10 000 Under certain 
conditions in normal subjects the leu 
koc)tc count may be somewhat lower 
than the low figure or somewhat higher 
than the high figure In pathologic con 
ditions there may be a marked reduc 
tion in the number of leukocytes (leuko- 
penia) or a great increase in the number 
of leukocytes (leukocytosis) Itisimpor 
tant to determ ne not only the total num 
her of leukocjtes per ii tn of I loot! I ut 
also the number or percentage that is 
the relative proport on of the vanous 
tj-pes of leukocytes Thus m the pres 
ence of a moderate leukocytosis or a 
moderate leukopenia jf the neutrophils 
moncK:>tes eosinophils Ij mphocytes and 
other white cells bear a normal pro- 
portion to each other the increase or 


decrease in the total number of leu 
kocytes bear no specific significance other 
titan a general leukocytic disturbance 

Leukocytosis A white cell count 
above 100(X) is generally considered as 
leukocytosis In severe leukixytosis the 
count may be above oOOOO It should 
be emphasized that leukocytosis differs 
from leukemia The former is only a 
symptom while the latter is a distinct 
pathologic entity 

Leukocytosis may be physiologic or 
pathologic 

Physiologic Leukocytosis The 
number of leukocytes are seldom high 
and the differential count is usually nor 
mal Physiologic leukocytosis occurs m 
the newborn during menstruation diir 
ing pregnancy during hbor after physi 
ca] and mental exertion after a cold 
bath after massage and after taking 
certain drugs and foods 

Pathologic Leukocytosis Leuko 
cytosis occurs m most infections infec 
tious diseases and inflammations (the 
exceptions to this rule are noted under 
leukopen a) after paroxy sms of tachy 
cardia in coronary thrombosis in ure 
mia during hemorrhage particularly 
when bleeding occurs in one of the 
serous sacs such as the pleura pen 
cardium peritoneum in the joints sub 
dural and subarachno d spaces Severe 
leukocytosis is also found in penarter 
Ills nodosum m neoplasms with metas 
tasis to the bone marrow m severe 
cachexias in infectious mononucleosis in 
the leukemias and m many other dis 
eases 

In mild infections the leukocytosis is 
but slightly increased above the normal 
In moderate infections the leukoevte 
count is moderately high In ovenihehn 
tng infections the leukocyte count is 
either terv hgl orrery liri the latter 
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pustular stage) , strangulated henua , 
tach>cardia (paroxysmal) , typhoid fever 
with complications, typhus fever, and in 
nearly all acute inflammatory infections 
It IS also found after strenuous exer- 
cise and during the active stage of 
digestion 

A decrease tn the number of 
phtls is found m agranulocytic angina, 
aplastic anemia, arsenic poisoning, ben- 
zol poisoning, infectious mononucleosis, 
hypochromic anemia, lala azar, lym 
pliatic leukemia, intense radiation, leish- 
maniasis, malaria, pernicious anemia, 
paratyphoid, typhoid fever, purpura, 
whooping cough, and undulant feier 
Eosinophils: Normally the eosino- 
phils fonn between one and four per 
cent of the total white count (100 to 
400 cells per emm of blood) A decrease 
in the number of eosmophih occurs in 
septic and m some infectious conditions, 
also in aplastic anemia In infectious 
disease when Uic neutrophils are greatly 
mcrcased m number, the cosinopluls may 
disapixar, their return m the peripheral 
blood IS considered by Simon as an in 
dication of recovery 

An increase m the number of eosin 
ofhils 18 found 111 Normally, m infants, 
and m adults as a fanitlial cluracteristic 
and during menstruation raihologtcoUy, 
m alUrgic <o«dUwns such as brouclual 
asthma, hay fcicr tnignunc, angioneu- 
rotic ctleina and urticaria (when not slue 
to scnu .1 disease), in parastlfC 
iionr by uitcumva trichinae cvhmococci 
fihm biUjrzn, ind occisionally by 
onirlac, Irnu and tnpewontu, in run- 
oiir Juiases it ch as watirt fcicr, Ifoslg- 
kins diMra'C (not con*tint), \sldt>oiis 
di-^aic j<fsartefi IS nsal jsa (not con 
»unt ). clif fra i,vi orri t-a ( mn cs^utant), 
n>tas-c». tbfun^iu: feser, nularta active 
t d<rriil' lit. ant! dufirg coi va!c:ircnce 


from pneumonia, m certain bone diseases 
and tumor, as in osteomyelitis, osteo- 
malacia, rickets, osteitis deformans, oste- 
itis fibrosa cystica, sarcoma and meta- 
static carcinoma and in other tumors, 
after uigeslton of various foods and drugs 
such as raw liver, camphor, pilocarpine, 
phosphorus and copper, tn various sktit 
diseases, such as eczema, pemphigus, 
dermatitis herpetiformis, herpes zoster, 
scabies and psonasis, also in some of 
the blood dyscrasias, as m myelocytic 
leukemia, eosinophilic leukemia, sickle 
cell anemia, and after splenectomy 
Basophils, Myelocytes and Mye- 
loblasts These are immature white 
cells belonging to the granular or mye- 
logenic group They are normally found 
m the bone marrow and only appear in 
the blood stream in fairly large nuni 
bers m myelogenous leukemia, neo- 
plastic metastasis of the bone marrow 
and in some of the infections where the 
Schilling index indicates a shift to the 
left 

The Lyniphucyies 
The lymphocytes arc cells that arise 
from tlic lymphoid tissue In adult> they 
fonn from 20 to 30 per cent of the total 
while cell count, and m children they 
ijuy form 50 ijcr cent of the white cells 
Inereased number of lymphocytes 
(lyroplvocylows.) is found «v lymplutic 
leukemia, infectious mononucleosis 
(glandular fever), whooping couj,h 
iiialta fever, mtlucnza a^nuiulociuc 
angina lyin]>boma lymi bosarcoma, aleu- 
kemic lyinpliadcnon*. syphilis inunipS 
|H.nttcious anemia, cxojihtlialmic goiter 
A relative lvm{ liocviovis is found m ty 
{tlioid fever, lulA.rCTi!osis, rickets pvori,* 
siS, and in cctidiuons where the jkIv- 
iiwrph Jtmcicir Icukocvtcs aic ilccrraicd 
The hnjl levies are m such 

iifrvtKns as a .,mt mcrraic m 
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the polymorphonuclear leukocytes, i e, 
lobar pneumoma, acute appendicitis and 
similar acute infections 

Monocytes: These cells possess 
phagocytic action, they form from two 
to six per cent of the total white cell 
count An increase m the number of 
monocytes m the blood is found m in 
fectious mononucleosis, subacute bac- 
terial endocarditis, nularia, undulant 
fe\er, dengue, trypanosomiasis, mono- 
cytic leukemia, and often in syphilis, 
typhoid fever, Hodgkin’s disease, also 
in rapidly advancing tuberculosis, in 
some forms of septicemia, and in tetra 
chloromethme poisoning 

^irneth Index 

By this IS meant the division of leu- 
kocytes into classes according to their 
nuclear arrangements It is assumed 
tliat very young leukocytes have a single 
oval, round or bent nucleus and as the 
leukocytes become older their nuclei un 
dergo a change in shape, so that instead 
of a single, simple nucleus m the very 
young cell, the older cells present nuclei 
With two, three, four, five or more lobes 
The older the cell, the more complex is 
the shape of its nucleus 

In health the white corpuscles may 
be divided into five classes, according 
to the arrangement of their nuclei 

Class I (with no nuclear lobes, but 
with simple round or bent nucleus) 
forms five per cent of the neutrophilic 
leukocytes 

Class II (with two lobes) forms 35 
per cent 

Class III (with three lobes) forms 
41 per cent 

Class IV (with four lobes) forms 17 
per cent, and 

Class V (with hve or more lobes) 
forms two per cent 


An overabundance of simple nucleied 
white corpuscles m the circulating blood 
IS assumed by Arncth to indicate an 
increased leukopoietic activity 
When an increase m the number of 
simple nucleied white cells exists, it is 
termed a shift to the left, and when 
white cells containing complex nuclei 
arc preponderant, it is termed a shift 
to the right 

The 5c/ii//ing Index 
Tlie Schilling differential count is a 
smiplified modification of the Arneth 
index whereby the neutrophils are 
classified as immature or nonsegmented, 
md mature or segmented forms 
The nonsegmented or immature forms 
are Myelocytes, juveniles and stabs 
(o) The myelocyte has a round or 
oval shaped, relatively large, vesicular, 
coarsely granular nucleus, and usually 
also a nucleolus Myelocytes are nor 
inatly found m the bone marrow and are 
absent from the normal circulating 
blood 

(b) Juvenile cells or young meta- 
myelocytes are somewhat older than the 
myelocytes, each contains a nearly cir 
cular or kidney shaped nucleus, the 
concave part of which is directed to 
wards the larger amount of cytoplasm 
These cells are normally found m the 
bone marrow and rarely m the penph 
eral blood 

(c) Stab cells are older than the 
juveniles the nucleus is usually a rod 
band or nbbonlike structure often 
twisted into bizarre shapes resembling 
the letters U, V, S, T Normally they 
are found, from two to five per cent, 
m the peripheral blood 

The mature neutrophils are adult 
poljrmorphonudear leukocytes each cell 
contains a nucleus that is divided mto 
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two, tliree, four or five unequal seg- 
ments or lobes, each connected by a 
narrow filament The normal blood con- 
tains from 65 to 75 per cent of neu- 
trophils of which two to five per cent 
are stab forms or immature neutro- 
phils 

The Schilling theory is based on two 
shifts fl) A regenerative shift of tlie 
neutrophils in which there occur ju- 
venile cells and mj elocytes This is found 
in septic diseases (2) A degenerative 
shift in which there occur large num- 
bers of stab nuclears, due to defective 
neutrophilic leukopoiesis This is found 
in severe infections Often there occurs 
a mixture of the two shifts 
The normal hemogram is made up of 
erythrocytes, granulocytes, blood plate- 
lets, lymphocytes and monocytes, indi- 
cating a physiologic regeneration of the 
bone marrow, reticuloendothelial and 
lymphoid systems, with a physiologic 
destruction of the cells in the various 
organs and tissues In disease there 
nuy be evidence of increased produc- 
tion of cells (increase m juvenile forms) 
or evidence of accelerated destruction, 
tliat IS, degenerative changes 

The part played by the neutrophils 
m various infections is described thusly 
hv Schilling “Slight irritations from 
toxemia cause functional changes only 
m tlic leukocytic picture, medium irrita- 
tions act through the leuko|)otetic or- 
gans, severe irritations act also upon 
the devciopmait of the individual cells, 
wliilc very severe irritations restrain 
through iwralysis of the central, and de- 
stniction of the central and peripheral 
cells” In most infections the response 
of the white cells is as follows 1 irst the 
neutrophils, se-cond the monocytes, and 
last the lympliocytes These three pluses 
may tcm|K)ranly shift or the rarer lyjKs 


of cells may appear depending upon the 
type of infection 

In acute infection with a favorable 
course. Schilling notes three phases 

(1) “The neutrophilic battle phase” 
which is characterized by leukocytosis, 
left nuclear shift, some degenerative 
nuclear shift, disappearance of eosin- 
ophils and eventual reduction of the 
number of lymphocytes and monocytes 

(2) “The monocytic defense or sub 
jection,” m which there occurs a lessen- 
ing m the number of leukocytes with 
decreased left shift, and an increase m 
the number of lymphocytes and mono 
cytes with the reappearance of eosm 
ophils 

(3) “The lymphocytic cure,” featur- 
ing the occurrence of lymphocytosis and 
eosinophilia and the subsidence of the 
nuclear shift 

In acute infections with an unfavor 
able course there occurs only one phase, 
the second and third phases do not ap 
pear because regeneration does not take 
place The findings will probably be 
as follows Increase m the number of 
immature neutrophils with increasing 
degenerative changes m the nuclei and 
cytoplasm, a decrease in the number of 
lymphocytes and monocytes with an ab- 
sence or a decided decrease m the num 
ber of eosinophils 

In arranging a hemogram for deter- 
mining the Scliillmg index, the most 
immature cells when present arc listed 
first and tlic maturer types follow, so 
tliat the arrangement is from left to 
right — thus myelocytes, juv aides stabs, 
neutrophils A greater than normal j>er- 
ccnlagc of immature cells constitutes a 
shift to the left 

Interpretation of the Schilling Nu- 
clear Index The total minibcr of mi 
mature cells (t c myelocytes phis ju 
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\eniles, plus stabs) js divided by tlie 
total number of granular cells (i c, 
m>cloc>tes plus juveniles plus stabs, plus 
segmenters) Basophils and eosinophils 
are excluded 

Example; If differential count shows 
70 per cent neutrophils of which five per 
cent arc immature, Schilling index would 
show 70 5 = 0 07 or 7 per cent 
A degencrativ e shift, or a shift to the 
left, consists of a high^mcrcise of stabs 
and juveniles It indicates a defective 
neutrophilic Icukopoiesis such as is found 
in severe infections 

A shift up to 15 per cent is normal, 
from IS to 30 per cent denotes mild 
infection, a shift of 30 to 45 per cent 
indicates moderately severe infection, 45 
to 60 per cent shift is to be found in 
severe infections and above 60 per cent 
shift to the left is an extremely grave 
prognostic omen 

In a Schilling hemogram the follow 
ing IS to be noted 

(1) The total white cell count 

(2) The percentage of neutrophils 

(3) The morphology of the nucleus 
of the neutrophils 

(4) The percentage of basophils 

(5) The percentage of eosinophils 

(6) The presence of unusual cells 

(7) Evidence of signs of degenera 
tion m any of the cells 

lYie number of erythrocytes and the 
presence or absence of degenerative 
changes or of abnormal cells give addi- 
tional information of the seventy of the 
infection 

A Schilling hemogram is arranged as 
follows 


The Thrombocytes (Blood Platelets) 
The blood platelets are said to be 
fragments of bone marrow cells (mega- 
karyocytes) and are necessary constit- 
uents of the blood Their average size 
IS from tw 0 to four microns , some are 
larger They are well stained with 
Wnglit’s or Giemsa’s stains The plate- 
let count in nonnal blood ranges from 
150,000 to 500,000 to the cmni , the 
average is about 300,000 to the cmni 
Function of the Blood Platelets The 
platelets and their products are concerned 
with blood coagulation A great diniinu 
tion m their number will cause lengthen 
mg of bleeding and clot retraction time 
The blood platelets arc dumnishcd m 
number {thrombocytopema) in Pur 
pura , uremia , jaundice , anaphylactic 
shock, aplastic anemia, Addisons dis 
ease, measles, influenza, epidemic men 
ingitis, kala azar and m malaria pre- 
ceding the chill Thrombocytopenia may 
occur as the result of the injections of 
calcium, benzol, tissue extract, corpus 
luteum hormone, tuberculin, gelatin pep 
tone bacterial toxins or heparin 

An increase m the number of platelets 
occurs in Hodgkins disease, chronic 
advanced tuberculosis, polycythemia, and 
occasionally m Banti s disease The 
platelets usually increase m number after 
splenectomy, blood transfusion, subcu 
taneous injections of blood, of foreign 
protein or of some of the vitamins and 
after strenuous exercise 

Blood Grouping and Blood Typing 
Human blood is grouped into four 
different types according to the capacity 
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of their agglutinins to clump red cor- 
puscles The four types are variously 
named by Moss, Jansky and Landsteiner. 


Systems of Nomenclature 


Moss 


Landsteiner 

IV 



II 

11 



111 



IV 

AB 


Since Moss' type IV corresponds to 
Jansky’s type I, and Moss’ type I corre- 
sponds to Jansky’s type IV, tlierefore 
svhen patient and donor have been typed 
by different serologists, it ts important 
to know whether the nomenclature em- 
ployed by the two typers is the same 
Landsteiner’s classification O corre- 
sponds to Moss’ IV, and Jansky’s I be 
Muse this type contains no agglutinin 
A corresponds to both Moss’ and Jan 
sky’s II because this type contains 
agglutinogen A. B corresponds to Moss’ 
and Jansky’s type III and contatns 
agglutinogen B AB corresponds to 
Moss I and Jansky’s IV and coiiUiins 
agglutinogen A and B 
There arc sescral sub groups ol the 
mam lour groups and some bloods are 
Rh positne, others Rh negative When 
these e'lrcmi’Ktd the) IkiuoIizc It is there- 
fore desirable to matcli donor’s and re- 
cipient’s blood just before transfusion 
men Uiough both belong to the same 
rcco^'iiizeU blood groups 

Tichnic for Ulood Matching 
First Step; One cc of blood is ob- 
tuned from i \cm of the donor and of 
the recipient, one to three droi,s of 
blfw.! of each specimen is pheed in a 
'cjMr itc test lube each conUming one 
cc of txvo jstr can sodium citrate solii- 
t'on The rest of the bicxid from each 


specimen js placed in individual dry test 
tubes which are allowed to stand or are 
centrifuged so as to obtain the serum 

Second Step* A loopful of corpus- 
cles from the patient's citrated blood is 
placed on a cover glass to which is 
added several loopfuls of the donor’s 
serum from the noncitrated tube, and a 
loopful of the donor’s corpuscles from 
tile citrated tube is placed on another 
cover glass to which is added several 
loopfuls of the patient’s serum from the 
noncitrated tube 

Third Step. Ikich specimen is then 
examined under the microscope with a 
ow pouer lens preferably as a hanging 
drop If the two specimens of blood 
belong to the same group and matcIi, no 
agglutination of red corpuscles will be 
noted m either specimen at the end of 
ten minutes 

Technic for Blood Grouping 
(Mots Classification) 

Tlie blood group to which an indi- 
vidual belongs is determined by testing 
his corpuscles and serum against the 
serum and corpuscles of an individual 
known to belong to blood group II or 
III One to three drops of blood from 
the individual of the unknown group is 
pheed in 1 cc of two per cent sodium 
citrate m nonnal salt solution, and I cc 
of blood IS placed m a dry test tube 
ulicre the scrum is separated from the 
corpuscles Tlic same procedure is car- 
ried out With ilie blood from a known 
group II individual 
A loopful of cells from the unknown 
group JS placed on a slide and several 
loopfttls of serum from the group II is 
added, and a loopful of cells from the 
known group II js placed on another 
slide and a ftw loopfuls of scrum from 
the unknown is addal Each slide proj) 



Blood Examination 


1007 


erly covered is exanimcd under a micro 
scope with die low powered lens, and 
die agglutinations of tJie red cells are 
observed 

(1) If group II serum a^lutmales 
the unknown corpuscles, and the un 
known serum agglutinates the known 
group II corpuscles, then the unknown 
belongs to group III 

(2) If group 11 scrum agglutinates 
the unknown corpuscles, and the un 
known serum does not agglutinate the 
known group II corpuscles, then the 
unknown blood belongs to group I 

(3) If group 11 serum does not agglu- 
tinate the unknown corpuscles, and the 
unknown serum does agglutinate the 
known group II corpuscles then the 
unknown belongs to group IV 

(4) If no agglutination occurs be 
tween either corpuscles or sera, then the 
unknown blood belongs to Uie same 
group as the known, namely type II 

Behavior of Cells and Serum of Var- 
ious Croups (Moss Classification) 

Corpuscles of 

Group IV are not agglutinated by any 
serum 


Group II are agglutinated by serum 
of groups IV and III, but not by II 
and I 

Group III agglutinated by serum of 
groups IV and II, but not by III and I 

Group I are agglutinated by serum of 
groups IV, 11 and III but not by group 

I 

Serum of 

Group IV agglutinates corpuscles of 
groups II, III, and I, but not group IV 

Group II agglutinates corpuscles of 
groups III and I, but not of groups IV 
and II 

Group III agglutinates corpuscles of 
groups II and I, but not IV and III 

Group I does not agglutinate any 
corpuscles 

Therefore type IV Moss, type I Jan 
sky and type O Landsteiner, is the uni- 
versal donor and type I Moss, type IV 
Jansky and t>pe AB Landsteiner, is the 
universal recipient 

Bloods of the same group and tlie same 
Rh that match are not agglutinable and 
are therefore chosen for transfusion 
When the blood groups of the donor and 
recipient are not known, direct matching 
of the two bloods should be carried out 


Blood Clieiiiistry 


Blood chemistry is empio} ed for met 
abohc investigation, for diagnosis, dif- 
ferential diagnosis, prognosis and treat- 
ment of disease Many of these tests 
can be carried out by technicians pro 
vided they are supervised by a physiaan 
with the requisite laboratory training or 
by a practical biochemist preferably with 
hospital or clinical experience 

Time for Collecting Blood Every 
physician is familiar with the details 
of collecting blood There is one pomt 
to be emphasized namely the necessity 
of using a veiy sharp needle. The ma 


jonty of new needles are quite blunt 
and it IS advantageous to sharpen them 
The necessity for thorough surgical 
asepsis and the locating of a suitable 
vein are too well known to ment de 
scnption here 

The best time for collecting blood is 
in the morning before breakfast A few 
crystals of potassium oxalate^ will pre 
vent coagulation and a pinch of potassium 

1 Obviously potassium o'^alate cannot be used 
if the calcium or potassium of the blood is to be 
detenn ned (oxalate prec p tates the calcium m the 
blood «bich IS necessary for coasulatioq) In such 
cases sod un> citrate is used 
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fluoride may be added as a preservative 
to the five or ten cubic centimeters of 
blood 

Physical Examination of the Blood 
Valuable information can be obtained by 
the inspection of freshly drawn samples 
of blood, as for instance, its viscosity, 
and the rapidity of erythrocyte sedimen- 
tation (Sec Blood Sedimentation Test 
on page 997) The relative volume of 
blood plasma should be observed in 
anemias especially before malangadiag- 
nosis of polycythemia In leukemias the 
total white count can be roughly esti- 
mated by the thickness of the sedi- 
mented film of white corpuscles It is 
important to look for abnormal pigmen- 
tation of the plasma such as bile pig 
ments Most essential is the observa- 
tion of the color of the venous blood 
Itself as follows herewith 

In all cases of uncomplicated acidosis 
and m any condition wliere the bases m 
the blood are insufficient to carry the 
normal amount of carbon dioxide the 
venous blood becomes artenahzed in 
color Tlie extreme arterial color of 
venous blood can be visualized in (he 
terminal picture of pure diabetic acidosis 
It IS well known that blood becomes 
darker m color as the oxygen is rc 
placed by carbon dioxide and venous 
blood resembUng arterial ought not to be 
overlooked as a possibility of hypoox- 
idation In short, there is such a thmg 
as physical examination of blood which 
should not be neglected 

With the above mentioned advantages 
of making gross observation of blood 
and plasma in mind, blood chemistry 
may now be considered See Table of 
Blood Chemistry Values m Health and 
Certain Diseases p 992 

An inspection of the table on p 1009 
shows the range of values m chronic 


nephritis, uremia, early and severe dia- 
betes, moderate and severe acidosis, 
gout, Iipemia, cholelithiasis and arthritis 

In addition blood chemistry studies 
should be obtained m all preoperative 
bladder and prostate conditions The 
diagnosis as well as the prognosis of 
toxemias of pregnancy can be better fol 
lowed by determining the blood chemis 
try at midterm In pneumonia cyanosis 
IS now correlated with venous and ar- 
tenal unsaturation In major fractures 
vvlien union does take place there is a 
rise in the inorganic phosphorus content 
of the blood, but in nonunion tliere is no 
nse 111 blood phosphorus 

The use of blood sugar estimations 
to control the insulin dosage is "cll 
known, and likewise, the determination 
of plasma chlorides as a guide to the 
diagnosis and treatment of hypertension 

Pathologic Clianges in the 
Blood Chemistry 

Under normal conditions the various 
chemical substances found m the blood 
occur m the proportions given m the 
table The nitrogenous bodies, such as 
urea, nonprotein nitrogen and uric acid 
are usually found m increased amounts 
when the kidneys fad to excrete them, 
and therefore their increase m the blood 
indicates the degree of kidney dysfunc 
tion Both m acute and chrome inter 
stitial nephritis these products are m 
variably retained 

Nonprotein Nitrogen This include* 
the nitrogen present m urea unc acid, 
creatmin ammonia and, in fact, all nitro 
gen m a nonprotein form Normal, vv hole 
blood contains 25 to 35 mg of non 
protem nitrogen to the 100 cc An m 
crease over tins amount is an indication 
of kidney inefliciency A gradual increase 
of this substance in the blood on a low 



Composition of Normal Blood and of tbe Blood In Certain Pathological Conditions! 
(After Httuk ) 



( 1009 ) 


■Re.nlts ate expressed as mtlltutara, per 100 cc of bleod uirless other»ise ind.cated Some of the fiEurcs pven are based upon but few 
analjses and may not be entirely characteristic 

2 A short time after a meal rich in fat the blood may contain considerably more fat 
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nitrogenous diet indicates a progression 
of the lesion, especially if the creatinine 
also increases The graver the lesion the 
greater is the retention of this substance 
in tlie blood In uremia 400 mg of non- 
protein nitrogen, or more, may be found 
in the blood 

Blood Urea Nitrogen Urea is the 
chief end product of protein metabolism , 
It IS freely excreted by the kidneys The 
total urine urea depends upon the 
amount of protein ingested, the higher 
the protein intake the greater is the quan- 
tity of urea eliminated in the unne On 
an average diet, about 30 Gm of urea 
IS eliminated in 24 hours which is 50 
per cent of the total unnary solids Nor- 
mal blood contains 12 to IS mg of urea 
nitrogen to 100 cc A quantity above 15 
mg in 100 cc of blood indicates reten- 
tion In glomerular nephritis, the urea 
may mount up to 30 or 60 mg or more 
In uremia it may be as high as 175 or 
300 mg to 100 cc. of blood In normal 
blood SO per cent of nonprotem nitrogen 
IS m the form of urea In uremia the 
percentage is increased, and the other 
bodies, such as uric aadandcreatinine,are 
also increased but not proportionately 

An increase of urea nitrogen in the 
blood IS found in severe kidney damage 
m unnary retention due to disease of 
one or both kidneys, prostatic obslnic- 
tion, or other condition that will inter 
fere with unnarv excretion It is also 
increased m acute intestinal obstruction, 
excessue vomiting, severe dehydration 
and hemoconceniration and m severe 
liver damage, m advanced stages of 
osteitis fibrosa cystica, and occasionally 
m diabetic coma 

A decrease of urea nitrogen tn the 
blood may be found during the sixth, 
seventh, and eighth months of normal 
pregnancy, also in nephrosis acute he- 


patic insufficiency due to chloroform, 
phosphorus or arsphenamine poisoning, 
and m acute yellow atrophy 

Uric Acid* This substance is poorly 
soluble, therefore an increase m the 
blcMxl above the normal may occur in 
early nephritis, before N P N urea and 
creatinine are retained Normal blood 
contains from 2 to 3 5 mg of uric acid 
to 100 cc In nephritis the quantity may 
be increased to 10, 20 or 30 mg to 100 
cc of blood Gout, and some forms of 
arthritis, even in the absence of a kidney 
lesion, may show from 5 to 10 mg of 
unc acid to the 100 cc of blood Other 
conditions m which there is an increase 
of unc acid m the blood are leukemia, 
multiple myeloma, lead poisoning, intes- 
tinal obstruction, impaired hepatic func- 
tion, osteoarthntjs, cardiac decompensa 
tion, and pregnancy 
Creatinine Creatmineisananliydrid 
of creatine which is normally found m 
muscle It IS a product of endogenous 
protein metabolism and its quantity m 
the blood is little affected by diet This 
substance is more freely excreted by the 
kidneys than any other form of nitro 
gen, therefore, a retention of creatinine 
in (he blood is an indication of grave 
kidney insufficiency Normal Mood con 
tains 1 to 2 mg of creatinine to 100 
cc of blood Above 4 mg of creatinine to 
the 100 cc of blood indicates kidney 
impairment In uremia creatinine concen 
tration may be increased to 10, 18 or 
more mg 

Plasma Proteins The normal plasma 
protein is from 6 5 to 8 5 Gm per 100 
cc This IS made up chiefly of albumin 
46 to 67 and globulin 1 5 to 2 5 The 
albumin globulin ratio is maintained in 
health In disease the plasma protein as 
a whole may be increased, or dimin 
ished or there may be an increase, a 
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diminution of cither the albumin or the 
globulin, or an entire reversal of the 
albumin globulin ratio 
Hyperproteinemia; An increase of 
albumin alone in the blood plasma occurs 
m but few conditions The general in- 
crease of protein is due to an increase 
of the globulin fraction In some of the 
acute and cliromc infections and sup 
purations, the total blood protein is m 
creased, the globulin often being two or 
three times as high as the albumin , this 
IS noted in pneumococcic pneumonia, 
rheumatic fever, rheumatoid arthritis, 
subacute bacterial endocarditis, leprosy, 
kala azar, Boeck’s sarcoid, multiple mye- 
lomata, myelogenous leukemia, osteomye 
htis, lung abscess, lymphogranuloma, m 
various chronic suppurative diseases, in 
dlanasis, trypanosomiasis, Schistosomi 
asis, and at times m malaria, tuberculo 
SIS and syphilis Hyperproteinemia oc- 
curs also in acute deh>dration, and may 
be found m severe vomiting, severe diar 
rhea, cholera, extensive bums, Addison’s 
disease, intestinal fistula According to 
H A Rcimann, prolonged high globulin 
content of the blood plasma associated 
with chronic suppurative processes is 
often responsible for amyloid disease 
Hypoproteinemia The decrease of 
plasma protein occurs chiefly in the 
albumin fraction, this may be accora 
panted by a relative increase of the 
globulin fraction as a compensatory 
measure for the primary deficiency 
A decrease of serum protein is a con 
slant and significant finding m all types 
of edema This, according to Trumper 
and Cantarow, is the result of a dimin- 
ished plasma colloid osmotic pressure 
within the blood vessels which decreases 
the ability of the plasma to hold water 
and causes an extravasation of water 
into the tissues Depletion of plasma 


proteins from any cause results in edema 
The degree of edema and the time of its 
appearance depends more upon the con- 
centration of the albumin fraction than 
upon tliat of the globulin fraction 

Diminution of total plasma protein 
with a decrease of the plasma albumin 
and a compensatory increase of globulin 
that is a reversal of the albumin globu- 
lin ratio and a decrease m the fibrinogen 
occurs m the following conditions 
Chronic nephntis with marked albumi- 
nuria, portal cirrhosis, hepatocellular 
diseases, inanition, and Iipoid nephro 
SIS It also occurs m toxemia of preg- 
nancy, m primary disturbance of protein 
metabolism and where regeneration of 
serum albumm is interfered with 

Prothrombin See p 912 

Fibrinogen The normal fibrinogen 
content of plasma is 02 to 04 mg to 
100 cc 

The fibrinogen content of the plasma 
is increased m nephrosis m most of the 
acute fevers (except typhoid), * c, lobar 
pneumonia, septicemia, bacteremia, in 
infections, such as sinusitis, tonsillitis, 
acute appendicitis cholecystitis , in mul 
liple myeloma, lymphogranuloma ingui 
nale and m certain diseases of the liver 
It IS also increased during pregnancy and 
menstruation, and following x ray treat 
ments 

Decreased plasma fibrinogen occurs 
m typhoid fever, acute hepatic insuffi- 
ciency, such as caused by chloroform, 
arsenic, phosphorus and tetrachloride 
poisoning and m acute yellow atrophy 
of the liver It is also decreased tem- 
poranly after severe hemorrhage and 
occasionally m malignancy 

Chlorides Normal whole blood con 
tarns 400 to 500 rag of chlondes to the 
100 cc The normal blood plasma con- 
tams 570 to 620 mg to the 100 cc 
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The chlondes ,he blood moy be es 
pecially 

edema diabetes anemia certain fevers 
and at times m lobar pneumonia and m a 

The chlorides are dmmmhed in severe 
vomiting, pyloric obstruction acbtor! 
)dr.a uremia nephritic acidosis, edeim 

as m Addison s disease, following onera 
t.ve procedures particularly alZZ 

jected o high temperatures who sweat 

sah?reX“e?""'''“^^'= “f 
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The potassiunTfs 'me 

m eclampsia and in Add, sol di::',::. 
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producing alkalos,: '' “““ 
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nriiie « £nX b'’lL"M.° 

;.on reaches laollso^rriSl”'" 

\ lie 1 coiiccnlration is considered as the 
nonnal renal threshold 

the morning after an all mghl’s fast ) 


Then the patient is given i solution of 
dextrose containing 08 Gm per pound 
of body weight The glucose should be 
dissolved m 500 cc. of water fla\ored 
With lemon 

At the end of one hour another speci 
men (second specimen ) of blood is drau n 
and examined, and an hour after that 
a third specimen is taken 

Interpretahon Normally, the fasting 
blood sugar is 112 mg or less One 
hour after the ingestion of the proper 
amount of glucose, the blood sugar 
reaches a height of 150 to 160 mg per 
100 cc but at the end of the second 
hour It returns to the fasting Je\el 
In diabetes inellitus, the fasting blood 
sugar may be within normal limits or 
above, depending upon the severity of 
the case, but at the end of the first hour 
after the glucose ingestion it reaches a 
height much above the kidney threshold 
or sugar (170), and its return to the 
fasting level is slow, so that, at the end 
of the second or even the third, hour 
the blood sugar is still of a high enough 
concentration to cause glycosuria 
In ^^yperjunction of the adrenals pitm 
tary or thyroid, the fasting blood sugar 
IS normal or slightly elevated and after 
ingestion, it rises only slightly 
above the kidney sugar tJireshoId and 
drops considerably within the first hour, 
but does not return to the fasting Iciel 
until three or four hours hter 

In hypofuuetion of the abo\c men 
tinned glands, the fasting blood sugar « 
normal, rises only slightly aboie the 
hiRhest normal level (120 mg per 100 
« of blood) and returns to the fasting 

^vithm the second hour after the 
glucose ingestion 

In renal glycosuria the bIoo<l sugar is 
always wiilim nonnal limits or below, m 
spite of a constant mild glycosuria 
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Very often, preceding diabetic coma, 
a marked h}pergljcemi'i exists, which 
in Itself IS not so serious But if there 
IS also acidosis, tint is, a marked increase 
m acetone bodies from incomplete fat 


the blood plasma, tlie hydrogen ion con 
ccntration or pTd of the blood plasma or, 
if the patient is able to cooperate, the 
carbon dioxide content or tension of the 
aUcolar air may be ascertained 



Interpretation of Table 

1 High sugar tolerance carve indicative of h}pofunction 

of adrenals pituitary and thyroid 

2 Normal curve 

3 Curve found in hyperthyroidism 

4 Potential diabetes 

5 Mild diabetes 

6 Low sugar tolerance indicative of advanced diabetes 

metabolism (with dyspnea and without Acidona and Ketosis 

cyanosis) resulting from the excessive Ketone Bodies (acetone bodies) An 
withdrawal of bases from the blood, it excessive accumulation of these bodies in 
indicates grav e danger This diagnosis is the blood will cause acidosis or ketosis 
best confirmed by an estimation of either By acidosis is meant a condition brought 
the carbon-dioxide combining power of about by tlie excessive withdrawal of al 
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kalies through the formation of fixed 
acids which can only be eliminated by 
the kidneys, or by the retention of acids 
within the body Recognition of acidosis 
plays an important part in such diseases 
as diabetes mellitus, severe nephntis, 
food intoxication and diarrhea with vom- 
iting and m hyperemesis gravidarum 
Normally, the body is in a state of 
compensated acidosis and is protected 
against acidosis in vanous ways accord 
mg to the followmg summanaation by 
Dr Campbell of Toronto 

1 By the proper balance of available 
carbohjdrate m tlie food against the pro 
tern and fat (Antiketogenic vs keto 
genic ) 

2 Selecting foodstuffs not too high in 
protein because the proteins when 
burned, yield phosphoric and sulfuric 
acids 

3 Selecting foods containing an ex 
cess of inorganic bases over inotganic 
and organic acids 

4 By an adequate supply of fluids 
(kctonic acids may be excreted in dilute 
form) 

5 By production of ammonia which 
neutralizes acids and conserves sodium 
the essential base to carry CO 2 

6 By the combination of the calcium 
and magnesium of bone with acids (neu 
tralization) 

7 Excretion of buffer salts , bicarbo- 
natcs and phosphates 

8. Abnormally rapid excretion of car- 
bon dioxide from the lungs 
9 By the use of protons m tlic blood 
or tissues as acids or as bases for com 
biiiation to avoid cliaiige in reaction 
If one of the above meclianisms is not 
used during the course of a disease, the 
others maj rectify ensuing errors in 
metabolism, but 111 severe diabetes a 


number of these mechanisms are ineffcc 
hve 

As long as the acid base equilibrium 
or IS normal there is compensated 
aadosis Van Slyke restricts the use of 
the term acidosis to desenbe the condi 
tion caused by acid retention sufficient to 
lower either the bicarbonate or the pll 
of the blood below normal limits The 
subject of acidosis is too recondite to 
be thoroughly presented here, but a few 
baste clinical observations will be men 
tioned It is well to remember Yandell 
Henderson s simple test A normal per 
son can hold the breath from 30 to 40 
seconds without an especially deep in 
spiration but this penod diminishes m 
proportion to the reduction of the bases 
m the blood In acidosis, the blood tests 
are more dependable than the alkali tol 
erance or the alveolar carbon dioxide 
tension tests because in the latter it is 
not possible to obtain the cooperation of 
the semi- or completely comatose pa 
tient It IS well to remember that in 
profound diabetic coma, the high renal 
threshold which is often present (the 
higher this threshold, the more serious 
IS the prognosis), prevents little if any 
sugar spilling over into the urine, even 
in instances where the blood sugar con 
ccntration is around 300 milligrams 
whereas in uremic coma it is common 
to find a trace of sugar m the urine. This 
makes it difficult to differentiate between 
diabetic coma and uremic coma unless 
blood tests arc made 

Test for Diagnosis of Acidosis 
Ordinarily, the diagnosis of acidosis can 
be made or confirmed by any one of the 
following tests (if the patient is verging 
on coma, it is necessary to make one of 
the blood tests tliat does not require this 
cooperation) 
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I Hjdrogen ion concentration of the 
blood plasma If Alkali reserve of the 
blood plasma (Van Siyke) III Alkali 
tolerance of the patient IV Carbon- 
dioxide tension of the alveolar air 

1 Hydrogen-ion Concentration: In 
making H-ion determinations, clcctro- 
metne and colonmetnc methods are 
a\ailable Since the electrometric method 
requires elaborate equipment and an 
operator avnh considerable training, the 
discussion Will be conBned to the colori- 
metne method, which is commonly used 
clinically 

Each indicator that is used has its own 
definite range. Tor example, brom- 
thymol blue coaers the range 60 
to 7 6 If the /)H value of a solution to 
which bromthyrnol blue is added is 60 
or below, the indicator will be jcllovv If 
the of the solution is 76 or above, 
the indicator will be deep blue Between 
these two points the color will range 
from jellow to blue, depending on the 
/•H of the solution 

Buffers If acid or allali be added to 
a solution of a strong base or acid, it 
will be found that usually the is 
markedly affected Certain substances, 
however, when present in the solution, 
act to modify this usual effect in such 
manner that the changes m /iH may be 
practically inappreciable Such substances 
are known as buffers and they are quite 
common in biological fluids These prop- 
erties of buffered solutions are made use 
of m the colorimetric method for deter- 
mining hydrogen ion concentration By 
mixing certain solutions m deflmte pro 
portions, mixtures are prepared of deli 
nite pH values A suitable indicator is 
then chosen and added to these mixtures 
and to the unknown A rough estimate 
of the pH of the unknown can be ob 
tamed by systematically testing it with 


different indicators, for by tins it is 
shown exactly at what pH the maximum 
aad or alkaline color may be expected 
The exact proportions m which these 
buffer salts must be mixed to obtain 
desired pll values can be found m all 
standard manuals 

The cohnmeine method of Cullen is 
widely used clinically with some modifi 
cations The clecironiclrte method of 
determining the hydrogen ion concentra 
tion is primarily used for investigation 
and seldom for clinical purposes unless 
as a check against the colorimetric 
method 

The p/f o/ the Blood ts Remark- 
ably Constant Tor example, an arterial 
bloixl of which the = 7 35 (average 
normal) may change as it becomes venous 
blood to = 7 34 or possibly = 7 32 
TJic lowest pH yet reported m man with 
recovery from acidosis was a of 698 
and 7 02 In a case of nephritic acidosis 
wiUi a = 67 with strenuous alkali 
therapy for 36 hours, the acid balance 
returned to a of 7 25 and the patient 
lived 48 hours The range compatible 
vvitli life probably lies between /»H of 
70and78 

The average value for normal urine is 
/H6, while for gastric juice, which is the 
most acid secretion in the body, the pH 
is 1 7 

II Alkali Reserve of the Blood, 
The alkali reserve of ilie blood bears a 
definite relation to that of the entire body 
The average value for man is 65 volume 
per cent of carbon dioxide According 
to Hawk and Bergeim^ the normal 
adult’s reserve of bicarbonate is 80 to 53 
volume per cent, in mild acidosis, with 
no previous symptoms, 53 to 40 per 
cent, m moderate to severe acidosis, 

* U&wk and Bergeim Physiological Chemistry 
StbCdit 
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when mild s>mpioms may be apparent, 
40 to 30 per cent and in severe acidosis, 
which gives rise to symptoms of intoxi 
cation below 30 per cent 
III Alkali Tolerance of Patient 
Sellards^ states that the alkah tolerance 
method is reliable for proving the ab 
sence of acidosis, but may not be entirely 
dependable for demonstrating its pres 


required for this change is noted, nor 
mally the administration of from 5 to 
10 grams of bicarbonate of soda by 
mouth IS sufficient to produce an alkah 
reaction m the urine Patients suffering 
from acidosis require a greater amount 
of bicarbonate of soda to neutralize their 
urine The generally accepted method is 
to give half a gram of bicarbonate of 


NEUTRAl. 



Pract cally all tl c body fluids are represented by large uni^teldy figures near the apex of 
this graph and so a short way of writing them is to use the negative power of ten to express 
the denominator The abbreviation stands for the power (logarithm) of the number 
express g the concentrat on of h>drogen ions For example the hydrogen ion concentration 
of normal t lood is about 0 000 000 04N wh ch in its abbreviated form is 729 


cnce or the degree of acidosis when pres 
cut This IS probably due to the fact 
that conditions tliat produce aadosis so 
influence the kidncjs tliat the excretion 
of alkalies IS markedly impaired This 
test IS simple and is carried out in the 
following waj 

Soilium bicarbonate is administered in 
snuU amounts either b) mouth or intra 
vciKuslj until the reaction of unne 
c1ian„cs from acid to alkali The amount 

' Istiii John* IIct>k flf DoUctln 

li S 1912 


soda per kilogram of body weight That 
should produce an alkali reaction of the 
unne m a normal person The amount 
of bicarbonate of soda necessary to neu 
tralize the urine in excess of a half a 
gram per kilogram of body weight maj 
indicate the degree of acidosis Van 
Sl>kcs advice is to bt careful not to use 
an excess of sodium bicarbonate to avert 
the danger of tetany 

IV Carbon Dioxide Tension of 
the Alveolar Air The metliod of dc- 
lenmnin„ the carlion di xide tension is 
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based upon the absorption, bj means of 
ootassiutn hjdroxtdc, of the carbon diox- 
ide from a kno\\n amount of alveolar 
air The average nonnal value for men 
IS 55 to 65 volumes per cent In women 
and diildren the normal value is lower 
In the presence of acidosis the amount of 
carbon dioxide falls, and may be as low 
as 20 per cent or low er In cases of dia 
betic coma, below 20 per cent is a danger 
signal of the oncoming of acidosis The 
details of this test can be found in all 
laboratory manuals 

Kclosts is a form of acidosis due to 
overproduction of acids of the ketone 
group, e g, betaoxj butane and aceto 
acetic acids The ketone acids in the 
bodj are the end product of fat nieLab- 
ohsm requiring one molecule of sugar to 
two molecules of these acids to be finally 
broken up into carbon dioxide and water 

The most striking clinical sign of 
acidosis is hyperpnea (very deep regular 
and continuous breathing) 

AlUalo$i$ 

By alkalosis is meant a condition in 
which there is an increase m the alka 
limty of the blood This condition may 
be brought about by either an excessive 
accumulation of alkalies in the blood or 
an excessive withdrawal of aads or 
chlorides from the blood The ion con- 
centration or the reaction of the blood 
depends upon the ratio of HjCOg — 
KaHCOs, therefore an increase in tlie 
bicarbonates will lead to alkalosis and 
an increase m carbonic acid to aadosis 
Alkalosis may develop as a result of 
(1) Hyperventilation of the lungs caused 
by forced breathing whereby an exces 
si\e amount of carbonic acid is removed 
by the lungs Forced breathing may be 
self induced it is also seen m hysteria, 
in certain lesions of the brain and often 


in young infants b) excessive crying (2) 
Hxccsstvc vomiting whereby large quan- 
tities of hydrochloric acid and sodium 
chloride are lost (3) The excessive ad- 
ministntton of bicarbonate of soda or 
other alkalies, which may overbalance Uie 
hydrogen ion concentration of the blood, 
causing an increase m the hydroxy 1 ion, 
tliat IS, m increase in the alkalinity of 
the blood 

The clinical signs of alkalosis are 
Slow, shallow often irregular breathing 
(an increase m depth and frequency of 
tlic respiration may often remedy the 
alkalosis) , cyanosis, and at times tetany 
Of muscle cramp tingling in the fingers 
slight numbness of the extremities, some 
mental disturbance and, m severe cases, 
carpopedal spasm and general convul 
sions with tlie presence of various signs 
of tetany (See Tetany, p 790) 

Sulfamlamuley Sulfapyruline, Sulftf 

tliasine at\d Sulfathiazole Con- 
centration in the Blood 

Sulfanilamide and its allied com 
pounds have become common and fre 
quently used remedies m a host of con 
ditions Because of their toxicity it is 
important to determine the concentra 
lion levels of these remedies m the blood 
after they have been administered for 
longer than 24 hours Some patients 
will show a high concentration with 
comparatively moderate doses, while 
others will show a low blood concentra 
tion level with large doses Since these 
drugs are toxic to sensitive persons, and 
may cause serious blood changes and 
kidney complications, it is important 
that the blood levels be checked fre 
quently 

In mild or moderate infections a blood 
level of five to ten mg per cent is con 
sidered desirable In severe infections, 



1018 


Medical Diagnosis 


levels up to 16 mg per cent may at 
times be necessary If the patient ex- 
hibits toxic symptoms, the blood con- 
centration must be kept at a lower than 
the required level or the drug must be 
discontinued In the presence of poly- 
uria, or diarrhea, the blood concentra- 


tion does not attain as high a le\el with 
the same dosage of the drug as it does 
m oliguna or m constipation Among 
the toxic symptoms produced by these 
drugs are nausea, vomiting, headache, 
diarrhea, renal symptoms, skin rashes, 
fever, and nervous symptoms 


Serologic Tests (Serology) 


The principles upon which serodiag 
nostic tests are based are the inimuno 
logic reactions in the blood The body’s 
defense mechanism against pathogenic 
microorganism ts such that when these 
organisms enter the body m sufficient 
numbers to cause disease, there develop 
within the body certain substances which 
attempt to neutralize and to destroy boUi 
the organisms and Uie toxins they pro- 
duce Tlicse substances arc known as 
antibodies or immune bodies They are 
found m the body tissues and fluids dur- 
ing the acuve stages of the disease and 
for varying periods after recovery 
Antibodies or immune bodies arc 
siKCits specific, that is, when they are 
fonned because of a specific organism 
they arc capable of protection only 
agjinst tliat tjpe of organism or the 
toxins protluccd by them In other 
words, when a person has had a certain 
infectious disease, he becomes immune 
oiil) to tint disease, or to a very similar 
one, I t vaccinui and smaU|>ox But. 
fnvnig lull siiwllpox, a person would 
not be prolectcil against typhoid fever, 
svphilis, etc The immunity may be 
tcmiKirary or lasting, and nuy bt pro- 
d iccij civlicr by luv mg Lad the disease, 
or by luving Ucn artificially iinmuittzed 
aganui the disease as by the administra- 
tion of S.IU11 doses of bactaial toxin- 
of killed or attcnuatcil organisms, or bv 
uln.luang into the bc*I> ‘iiecific anti 


toxins Immunity against disease is in 
part earned out by the various specific 
actions of the immune bodies developed 
m the blood as the result of specific dis 
eases Because of their specific reactions, 
the immune bodies are divided into three 
groups, namely Immune bodies of the 
first order, immune bodies of the second 
order, and immune bodies of the third 
order 

The Immune Bodies of the First 
Order These are antitoxins They liave 
the ability to neutralize toxins that are 
produced during a diseased process and 
also have the ability to protect or to 
immunize an individual against the pro* 
pagation of specific types of organisms 
or to neutralize their toxins To this 
classification belong the various arib 
toxins like diphtheria, tetanus, etc They 
are anployed m treatment and prophy 
laxis but arc not utilized for diagnosis 
\Vhile the antitoxins may be employed 
to dctemiine the degree of natural or 
acquired immunity, an individual pos 
sesscs, they are not employable as a 
diagnostic test of the disease. As an 
example The Scliick test will indicate 
whether i person is or is not rclali'ch 
immune to dipluhcna, but it is of ro 
value as a test to determine the pres 
ence of diphthern 

Immune Bodies of the Second 
Order The -pecific action of this group 
depends iijxjn the presence of a 
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phorc %\hich has a fcrmcnt-hhe action 
and the presence of (o) agglutimut, (£») 
/Tffi/'i/iKj, and (c) opsonuis Tlicseare 
utilized for specific diagnostic tests 
(a) The Agglutinins: These Ime 
die property of agglutinating the t)pe of 
microorganisms that are responsible for 
the development of the immunity toward 
the disease caused by tliem The Widal 
reaction depends upon the agglutination 
or clumping of the typhoid and para- 
typhoid bacilli when tliey arc brought m 
contact with the serum of an individual 
having typhoid or paratyphoid fever or 
"SSA Vvad owt CpI ^\vt.Sie. dvs- 

eases or was recently immunized against 
diem Agglutination tests ire therefore 
based upon the ability of the blood scrum 
containing specific agglutinins to react 
against the particular organism causing 
the disease (Ses p 1062) 

Agglutination tests are of two types 
{ 1 ) For the diagnosis of disease, where 
an unknown serum, that is, the serum of 
the patient whose diagnosis is sought, is 
br’ught into contact with a known or- 
ganism as m the Widal reaction and (2) 
for the identification of bacteria where the 
serum known to contain specific agglu- 
tinins for one organism is brought into 
contact vvith a suspension of unknown 
bacilli The clumping of the organism 
in high dilutions of the serum in a speci- 
fied time identifies the disease m the one 
instance and the bactena m the other 
(Dilutions of not less than 1 80 m two 
hours or less ) The agglutination test is 
employed clinically for the diagnosis of 
typhoid and paratyphoid fever, tula- 
remia, undulant fever, epidemic menm- 
gitis Asiatic cholera, bacillary dysentery, 
the plague, and occasionally for the vari- 
ous types of pneumococci, the Rickettsia 
diseases, and others The serum of pa- 
tients suffering from some Rickettsia dis 


ea^es, such as ty phus fever, trench fever, 
and Rocky Mountain spotted fever ag- 
glutinate the bacillus Proteus X19, an 
apjiarcntly nonpathogenic organism found 
m the urmc of those suffering from these 
diseases {Weil-Pelix reaction) 

(i») The Precipitins: These are em- 
ployed for the biologic identification of 
unknown proteins, such as for the differ- 
entiation of human from animal blood in 
Forensic Medicine and for differentiat- 
ing horse flesh from beef In Clinical 
Mitdicme, it is employed for the diagno 
SIS of ccliinococcus disease and for deter- 
TOxCuag the. types of the. ptieutnococcus 
taken from the peritoneal washings of a 
mouse wlien there is contamination by 
other organisms 

The test for eclimococcus disease is 
performed by mixing in a test tube, equal 
parts of the fluid from the hydatid cyst 
vvilh the blood serum of the patient This 
1 $ permitted to stand for one-half hour 
Tlie appearance of a flocculeiit prectpi 
tate indicates a positive reaction 

(c) The Opsonins' These are sub- 
stauces found m the blood that have the 
property of preparing the bacteria in the 
blood for ingestion by the leukocytes 
That IS, they stimulate phagocytosis and 
ar< somewhat specific A specific op 
soiiin seems to stimulate phygocytic ac 
tioo for each species of bactena There 
arc also opsonins for other formed ele 
ments in the blood, » e , red corpuscles, 
dyes and other foreign bodies 

The opsonic index is obtained by the 
following method The patient’s blood 
serum a suspension of the specific micro 
organisms and a suspension of 'washed 
leukocytes are mixed in equal parts m a 
test tube Another test tube is similarly 
prepared, but using a normal person’s 
blood serum instead of the patient s 
Both tubes are incubated Then smears 
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arc prepared from each, arc stained and 
examined under an oil immersion lens 
Tlic number of leukoc>tcs are counted 
m each specimen and also the number of 
bactem m each of tlie leukocytes Tlie 
a\ crage number of bacteria per leukocy te 
IS calculated , this determines the pbago- 


Application of the Principles of 
Bacteriolysis and Hemolysis.^ “It is 
necessary to bear constantly m mind the 
three substances or 'bodies’ uhich arc 
concerned m bacteriolysis and m he- 
molysis and the part winch each pla\s 
Tins tuav be outlined as follows 


Dactcsiolytic System 


Antigen 

+ 

Qactertobaic amboceptor 

+ 

Complement := Bactcnobsis 

(mnding 


(in serum of infected 


(m serum of 

bactcnuni) 


person) 


any normal 





animal) 



HeuoLVTic System 

Antigen 

+ 

llemoljtic amboceptor 

+ 

Complement s: ifemol) sis 

(red bind 


(in serum of animal 


(same as in 

corpuscles) 


injected with red 


bactenob tic 



corpuscles) 


systero) 
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or bound to the antigen b) tins spcafic 
amboceptor, and no complement will be 
left in a free state 

“(6) If the patient’s scrum docs not 
contain the specific antibody to serve as 
a connecting link, the complement will 
remain unbound or free m the fluid 
“In eiUier case there will be no visible 
cliange to show what has taken place, 
and It IS necessary to add an indicator 
which will show whether the coinple 
nicnt still remains free This is found in 
the two specific elements of the hemol>iic 
s>stcm, red blood corpuscles and hemo 
l>tic amboceptor If free complement be 
present the hemolytic s>stcm ts com- 
pleted and the corpuscles will be hemo- 
lyzed If, on the other hand, all avail 
able complement has been bound to the 
antigen by the antibody, then hemolysis 
cannot occur ' 

Complement Fixation Test for 
Syiiliills (Wassermann) 

In the Wassermann test for syphilis, 
the antigen is usually a cholcstenmzed 
and lecithimzed alcoholic extract of heart 
muscle (This is more sensitive Ilian 
syphilitic matcnal or the spirochete ) 
The amboceptor is the clear serum of 
the pabent's blood devoid of corpuscles 
and heated to 56® C , or 133“ F 

The complement vs tive blood serum of 
a guinea pig To the proper proportions 
of the antigen, amboceptor and comple 
ment is added a definite amount of indi 
cator which consists of sheep’s red blood 
cells and their respective antibodies or 
amboceptor obtained from the blood of 
a rabbit that had previously been injected 
with sheep’s corpuscles If the patients 
blood IS syphilitic the reagm m the blood 
Will unite with the antigen and bind the 
complement so tliat no hemolysis of the 
sheep’s corpuscles takes place, the reagm 


m the syphilitic blood having in tins case 
bound the syphilis antigen with the com- 
picnient If, on the other hand, the blood 
of the patient is not syphilitic, there is 
no reagm m the blood to bind the com 
plcmcnt With the syphilitic antigen , there 
fore, the complement is free to hemolize 
llie sheep’s corpuscles This reaction is 
characterized by the formation of hemol- 
ysis and indicates a negative reaction 

A positive Wassennann reaction is 
indicated by the complete absence of 
hemolysis of the slieep’s corpuscle result- 
ing in a clear fluid Tins is designated 
as “positive plus four ’’ Plus three, two 
or one reactions are graded according to 
the degree of liemolysis that takes place 
In other words, a nonhemolytic reaction 
(a clear fluid) is positive for syphilis 
and a very marked hemolytic reaction 
(a very turbid fluid) constitutes a nega 
live Wassermann 

A ‘four plus’’ or a strongly positive 
reaction indicates syphilis, “three plus” 
or moderately positive of Kolmer may 
be accepted as positive, particularly in 
the presence of a positive history or chn 
ical manifestations “Plus two ’ and ‘plus 
one ’ reactions are doubtful, requiring 
repetition of the tests During the course 
of treatment for syphilis, a “plus one ’ 
or “plus two' indicates that the disease 
is still active A negative reaction does 
not necessarily exclude syphilis as it 
only means that the Wassermann re 
-iction IS negative In the presence of 
clinical manifestations or a positive his 
tory, a negative Wassennann should not 
be construed as the absence of syphilis 
Several successive negative reports in 
persons who have not had antisyphilitic 
treatment would indicate the absence of 
syphilis 

Syphilis may be considered cured 
when the Wassermann reaction or Kol- 
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mer’s modification thereof and the Kahn 
test remain negative for several >ears 
after treatment is stopped 

Complement Fixation Test 
for Gonorrhea 

This test IS of greatest importance m 
cases of gonorrheal arthritis, as positive 
results ma> be obtained in about 80 per 
cent of cases In acute gonorrhea, only 
35 per cent are positive In doubtful 
cases of arthritis, a complement fixation 
test for gonorrhea should be made and 
if found positive a diagnosis of gonor- 
rheal artlmtis maj be nude A negative 
report docs not entirel) exclude the spe- 
cific ongm of the disease. Tiie lest be- 
comes negative in from two to four 
weeks after a cure is ciTceted 

Complement I-Lxation Test 
for Tuberculosis 

Tltc tccluiic of this test 13 simitar to 
tlut of sj'philis or gonorrhea. Tlie value 
of this test ill tuberculosis is question- 
able While a great number of tubercu 
luus luticnts nu} give a positive re- 
action there are many nontuberculous 
individtuls who also give a positive re- 


action and many cases of far advanced 
tuberculosis who react negatively 

Flocculation Test or the Precipitation 
Reaction for S>’philis 
This is based upon the appearance of a 
white precipitate when an alcoholic ex- 
tract of normal heart muscle is added to 
the blood serum of a sjphilitic individ- 
ual This reaction differs from the Was- 
semunn reaction where a positive is 
indicated by a clear fluid and a negative 
by hcmoljsis The Kahn test is the most 
\videl> cmplojed of this group, and is 
used as a control on the complement- 
fixation test At times the Kahn test may 
be positive wlien the Wassermann re- 
action IS negative, or the reverse ma> 
also occur 

Other tests for s>philis arc tlic Klitie 
test, the Eagle test, the Hinton lest, the 
Meimckc test, the Sachs George test 
Tliesc tests ire aUo positive in }aws 
and m some of the other spirochetal 
mfeettons 

Occa5ioiull> a positive W^assermann 
reaction ma> be found during the carl> 
stages of l>mphogranuloma inguinale, 
and dunng some of the acute infections. 
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Exudates, Transudates and Body Fluids 


TUe Cerebrospinal Fluid 
In the presence of sjniptoms referable 
to the cerebrospinal system, a spinal 
puncture should be performed, for diag- 
nostic purposes, and the cpinal fluid 
should be examined macroscopically, 
microscopically and chemically Spinal 
puncture is also employ td as a therapeu- 
tic measure to relieve intracranial pres- 
sure and for the administration of sera 
and spinal anesthetics 
Technic for Spinal Puncture If 
the patient is not too ill to svt up, the 
operation may be performed in the sit- 
ting posture leaning well forssard A 
sick patient should he on one side, tlie 
thighs well drawn up upon the abdomen, 
the legs flexed, and the body bent as far 
forward as possible To maintain this 
flexed position of the spine, m the ab- 
sence of adequate assistants, a laige 
towel or a sheet may be passed over one 
shoulder and under the knees and se 
cutely held m place so that extension of 
the spine is impossible 
The site of puncture is, as a rule tlie 
fourth lumbar interspace, a Ime drawn 
posteriorly from one anterior superior 
spine of the ilium to the other will cross 
this interspace After the skin has been 
thoroughly prepared, the examiner 
chooses a spinal needle which is not too 
brittle, which measures 5 to 10 cm in 
length and 1 to 2 mm m diameter, and is 
provided with a stylet In hypersensitive 
patients it is best to employ local ancs 
thesia so as to minimize the discomfort 
The needle is grasped near its point, 
and IS inserted with steady pressure be- 


tween the spines of the fourth and fifth 
lumbar vertebrae When the sense of 
resistance suddenly ceases, the stylet is 
rcmoicd, and the fluid is permitted to 
flow through the needle It is important 
to note the rapidity with winch the fluid 
flows because in the absence of a spinal 
monometer tins is an indication of the 



Fig 1 — Technic for spinal puncture 


degree of intraspmal pressure Nor- 
mally, the fluid flows at the rate of ap- 
proximately one drop a second When 
the drops come rapidly, it indicates in- 
creased pressure, when the stream is 
continuous, it is an indication of very 
high pressure The pressure can be 
accurately gauged only by an apparatus 
designed for the purpose The normal 
pressure is usually considered to be be- 
tween 100 and 200 millimeters of dis 
tilled water or 7 to 10 millimeters of 
mercury, and is physiologically increased 
by crying, coughing or muscular resist- 
ance during the operation 


( 1023 ) 
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Queckenstedt’s Sign A failure to 
cause increased spinal fluid pressure 
when the vessels of the neck or the ab 
dominal aorta are compressed usually 
indicates spinal block and is a valuable 
sign in tlie diagnosis of tumor of the 
spinal cord 

Froin’s Syndrome This consists of 
a clear yellow discoloration of the spinal 
fluid, xanthochromia, an increase in its 
protein content above 0 5 per cent, its 
ready coagulability and an absence of 
blood cells It occurs in spinal canal 
obstruction due to tumor of the cord or 
meninges, spinal canes and epidural ab 
scess It also occurs m chronic memngi 
tis pol>neuritis and Landry s palsy 

Characlenstica of the Cerebrospinal 
Fluid 

(See Table p 1026) 

Normal Spinal Fluid 
Quantity About 120 cc 
Color Colorless 
T ransparenc) Clear 
Reaction Alkaline 
Specific Gravitj 1 003 to I 007 
Pressure In horizontal postures 100 
to 200 mm of water or 7 to 10 min of 
mercury 

White Blood Cells 5 to 10 lynipho 
c> tes per emm 

Proteins 15 to 45 ing j>cr 100 cc 
Glucose 50 to 75 mg per 100 cc 
NaQ 7(X) to 750 mg per 1(X) cc 
Nonprotem N 12 to 18 mg per 
100 cc 

Globulin 0 to a trace. 

Colloidal Gold Precipitating Pro 
terns 0 

Queckcnstcdl s Phenomenon (n»t m 
spinal fluid pressure wlicn pressure is 
an>hc»l on the tesscis of the ncsk or the 
aUIominal aorta) Positive 


Abnormal Spinal Fluid Findings 
and Their Significance 
Constituents Bloody sptnal fluid 
may be caused by injury to a blood \es 
sel during the puncture or to hemorrhage 
into the subarachnoid space from the 
blood vessels of the meninges the bram 
the cerebral ventricles or the spinal cord 
Bloody fluid due to faulty technic is 
bright red the color diminishing m 
depth as the spinal fluid continues to 
flow on standing, it coagulates In 
pathologic conditions, the color is dull 
red or brown unless the bleeding is cx 
tensive and recent 

Vdto'v fluid (xantochromia) denotes 
stagnation of fluid due to interruption of 
the flow of the spinal fluid as m tumors 
of the spinal cord or vertebrae 
Cloudy or turhd fluid indicates a 
marked increase m the cellular elements 
It occurs m all kinds of acute and sypln 
htic meningitis certain types of encepha 
litis and abscess unless there is blockage 
mterfenng with its flow 
Increase in spinal fluid proteins as 
well as m globulin occurs in acute puni 
lent tuberculous and syphilitic menin 
gitis meningovascular and progressive 
parendiymatous syphilis and to a lesser 
degree in brain abscess acute anterior 
|•ollomyclltls and encephalitis lethargica 
A slight increase of glucose suggests 
acute anterior poliomyelitis and encepha 
litis Iclhargica 

A decided decrease in glucose speots 
for acute purulent, tuberculous or s>phi 
litic meningitis 

A decided h >.cnng of the NaCl con 
tent iKxiits to tuberculous meningitis In 
acute purulent meningitis the fall cf 
VaO IS less marked 
Spinal Fluid Pressure It is m 
ereastd m intracranial tumors hjdro- 
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ceplialus, cerebral hemorrhage, subarach- 
noid hemorrhage, meningitis, acute alco 
holism, urenin, edenn of the brain, and 
in other conditions causing intracrannl 
or intnspinal crowding 

Loztcrwg of the spinal fluid pressure 
IS found in dclijdralion and m partial 
obstruction to the outflow of spinal fluid 
above tlie site of puncture 

Cell Count (cjtological exannna 
tion) An increase in the number of 
leukocytes indicates an acute mflamma 
tory process In tuberculous meningitis 
a high lymphocyte count is the rule 
Lymphocytes also predominate in pare 
sis, tabes, cerebrospinal syphilis syrmgo- 
myehtis cerebral tumors, pressure 
myelitis cerebrospinal meningitis, and 
encephalitis letliargica, and often also m 
epilepsy 

In acute meningitis purulent fluid 
may contain from 4000 to SOOO uhtte 
cells per cubic millimeter In tuberculous 
meningitis, in the early stages when the 
fluid IS still clear, the cell count may 
range from 100 to 200 per cubic imlli 
meter In the late stages when the fluid 
becomes somewhat turbid, the cell count 
may rise to 300 or 400 per cubic milh 
meter In epidemic encephalitis the 
clear fluid may contain from 10 to 100 
cells per cubic nullinieter It should be 
borne m mind that an increase in the 
normal cell count is found after repeated 
lumbar punctures, even in the absence 
of any cerebrospinal lesion 

Differential Count When the cell 
count IS not above ten to the cubic milli 
meter a differential count is iinneces 
sary Normally, lymphocytes are the 
only cells in the cerebrospinal fluid A 
polymorphonuclear leukocytosis is an m 
dication of an acute process while a 


mouonuclcar leukocytosis usually indi- 
cates chrome inflammation 

A distinctly positive JFassennann or 
kahn reaction of the cerebrospinal fluid 
indicates the presence of syphilis Often 
the blood may fail to yield a positive re- 
action, when tiic cerebrospinal fluid will 
do so In doubtful, but suspected, cases 
when the blood yields a negative Wasser 
nianii reaction, the cerebrospinal fluid 
should also be subjected to the Wasser 
niatm Kalm, or colloidal gold test 
Bacteriological studies of the spinal 
fluid arc often essential ur diagnosis 
Tubercle bacilli, meningococci, pneumo 
COCCI staphylococci and streptococci the 
colon bacillus the influenza bacillus, 
bacillus mallei (of glanders) the trypa- 
nosome (of African sleeping sickness), 
and the pyogenes bacillus have been dem 
onstrated in the cerebrospinal fluid 
Occasionally the Spirocheta pallida may 
be discovered in cases of cerebrospinal 
syphilis (See: Index) 

Globulin A trace is present m nor 
mal cerebrospinal fluid It is increased 
m acute inflammations m tuberculous 
meningitis m cerebrospinal syphilis in 
paresis and in other syphilitic affections 
The Colloidal Gold Reaction 
(Lange) Tins test depends upon the 
ability of the proteins of the cerebro 
spinal fluid to precipitate colloidal gold 
m solution In certain diseases tlie pre 
apitating power of cerebrospinal fluid is 
greatly increased 

There are three types of response 
which are expressed as follows 

Paretic curve 55554331000 

Luelic curve 00243110000 

Meiungitic curve 00001344000 

BIochI added to normal spinal fluid 
will give a meningitic curve, but will not 
interfere with the syphilitic curves 
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Tlioracciitcgia 

Tapping of the chest may be per- 
fonned for one of four reasons First — 
Actually to determine ilic presence of 
fluid m Uie pleura (cxplaralory punc- 
ture) ; second — to determine the cliarac 
ter of the fluid, third — to withdraw the 



Fig 2— •Technic for entering pleural 
cavity for withdrav>ing of fluid or perform 
ing artiflual pneumothorax. 


fluid from the serous sac, and fourth — 
for the introduction of air into the pleu- 
ral sac (artificial pneumothorax) 

Technic The skin is scrubbed with 
soap and water, dried, and painted with 
tincture of iodine, which is then removed 
with alcohol A few drops of a one or 
two per cent solution of cocaine, novo- 
cain, or any other local anesthetic are 
injected into the skin at the site of the 
operation, and the hypodermic needle 
then pushed through the skin, so that the 
track IS also anesthetized An explora 
tory needle attached to a 5 or 10 cc 
syringe is inserted in the interspace pre- 
viously anesthetized 


Tlie exploratory needle should hug the 
upper surface of the rib, thus avoiding 
injury to the subcostal vessel When the 
fluid is remov ed, the macroscopic appear- 
ance will indicate whether it is clear, 
turbid or bloody If the fluid is clear. 
It may be cither an exudate or a transu- 
date A transudate is ciiaractenzed by 
low specific gravity traces of albumin 
and very few cells, while an exudate is 
an inflimnialory product and therefore 
contains many cells, large quantities of 
albumin and is of high specific gravity 
When a large quantity of fluid is to be 
removed, the needle is attached to a 
“vacuum bottle,’’ which draws off the 
fluid 

Pericardial Puncture 

The site for tapping the pericardium 
IS usually the fourth intercostal space, 
close to the left edge of the sternum 
When (he dullness extends a distance to 
the nght of the sternum, and the apex 
beat IS not displaced beyond the nnd* 
clavicular line a puncture may be per- 
formed in the fourth or fifth intercostal 
space, to the right of the sternum The 
pericardial fluid may be clear (transu- 
date), or somewhat turbid and of high 
specific gravity (exudate) , and may con- 
tain pus 

Significance of Aspirated Fluid: A 
transudate (clear fluid) may be found in 
the pleural cavities as the result of heart 
failure, of compression of the lungs or of 
a vein m the chest by tumors, aneurysm, 
etc , it IS also found in nephritis, par- 
ticularly m the type with water retention, 
and in grave anemia Transudates into 
the pericardium may be found m severe 
myocarditis and m general anasarca 

Exudates are usually found as a result 
of mflammatory processes such as pleu- 
and pneumonia, and may also be 
found in acute and chronic pericarditis 
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coincides with the period m which the 
greatest amount of gastric juice is thrown 
out This period m turn depends upon 
the kind of food ingested , thus, after a 
light test breakfast consisting of a roll, 
or a slice of bread weighing two or three 
ounces, and a cup of weak tea, the height 
of digestion will be reached within about 
one hour A test meal consisting of a 
tablespoonful of barley gruel will reach 
its height of digestion within about two 
hours , while a test dinner consisting of 
meat, vegetables and soup will not reach 
Its height of digestion for three or four 
hours When the gastric contents are 
withdrawn from the stomach f« one 
procedure, the withdrawal is performed 
at the end of one, two or four hours, 
depending upon the particular Kind of 
test meal ingested When the fractional 
analysts is made a portion of the stem 
ach contents is withdrawn m the fasting 
state that is, just before the test meal is 
given With the tube still in the stomach 
the test meal is eaten, IS minutes later 
the second specimen is withdrawn This 
IS continued every 15 minutes until the 
stomacli IS empty The stomach contents 
thus obtained are examined, the result 
indicating the quantity and quality of the 
gastric juice secreted during the vanous 
stages of digestion When the gastnc 
contents are studied one must bear in 
mind the kind of a test meal employed. 

Quantity of Gastric Juice (test 
breakfast of Ewald) The quantity of 
filtrate obtained one hour after this test 
meal should vary from 30 to 50 cc An 
increase in quantity may be due to 
acute or cliromc hypersecretion (gastro 
succorrhea) or to gastnc retention, the 
result of p>lonc obstruction ga$trectast», 
etc. Gastnc juice is also increased in 
gastnc neurosis A dinitmshed quantity 
may be caused by sudden fright chronic 


gastritis, atrophy of the mucous mem 
biane, hypertonicity of the stomach, or 
by an excessive amount of mucus in the 
stomach Absence of free HCl in the 
gastnc juice is found m achylia gastnea, 
m carcinoma of the stomach, pernicious 
anemia, grave secondary anemia, chronic 
gastntis, and is often a result of atrophy 
of the gastnc mucous membrane. 

Total Acidity One hour after the 
test meal is swallowed, the total acidity 
vanes from 50 to 60 By total acidity is 
meant the amount of free and combined 
hydrochloric acid When the total acid 
xXy nses from 60 to 100, it may be caused 
by increased ingestion of acid, if over 
100, the condition is considered gastro 
succorrhea (hyperchlorhydna) , Jf under 
30 it IS considered hypochlorhydna Ab 
sence of acidity, particularly when asso 
ciated with the absence of ferments, is 
Known as achylia gastnea 

Free Hydrochloric Acid The nor 
mal quantity is about half of the total 
acidity Free hjdrochlonc acid appears 
in the gastric contents after the basic af 
finities have been satisfied During the 
early stages of digestion, the hydrochloric 
acid secreted combines with tlie albu 
mold and basic substances of the gastnc 
contents to form soluble albuminous sub 
stances The quantity secreted above 
that required for this purpose is known 
as free h>drochlonc acid 

An increase m the free and combined 
hydrochloric acid is usually found in 
nervous gastritis irritation of the stom 
ach gastric and duodenal ulcer, pylonc 
stenosis, secondary irritation and conges 
tion due to a gallbladder disease spastic 
colon and chronic appendicitis, also m 
vagotonia 

Diminished or absent free hydrochlo- 
ric acid may be due to the too early 
evacuation of the stomach contents as 
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dunng the course of certain fevers, or 
m mucous gastntis, carcinoma of the 
stomach and pernicious anemia Reliance 
cannot be put upon the e\ idcncc obtained 
from gastric analysis alone ; it only aids 
in establishing a diagnosis when com- 
bined witli other methods of clinical, 
physical and radiological examinations 
The absence of free hydrochloric acid 
after the histamine test points strongly 
to carcinoma of the stomach or perni- 
cious anemia. 

Blood: Blood in tlie stomacli con- 
tents, either microscopic or macroscopic, 
may result from trauma to the esophagus 
or gastnc mucosa by the swallowing of 
the stomach lube, or may find its way 
into the stomach from lesions m oUier 
organs When extragastne causes and 
direct injury can be eliminated, the com- 
monest causes for blood m the gastnc 
contents are uteer and carctnoma of the 
stomach (See pp 641 and 643) 

The presence of Boas Oppler baalli is 
an indication of malignancy 
Mucus: A moderate quantity of mu- 
cus IS constantly found m the stomacli 
and acts as a protection to its mucosa 
against hot and irntating substances An 
absence of mucus is often found in hyper- 
chlorhydna and gastnc ulcer, while an 
increased amount of mucus in the gastric 
esoiteats gssirifts, this 

may also occur m carcinoma 
Fatty Acids Fatty acids, lactic and 
butyric, are abnormal constituents of the 
gastric contents When neither of these 
acids has been ingested, their presence 
m the gastric contents often indicates 
malignant disease of the stomach 

Bile Bile may be found in the stom- 
ach contents if regurgitation through the 
pylorus has occurred, this is often found 
in gallbladder disease, duodenitis, and 
m conditions causing a patulous pylorus 


Tlie Feces 

CharactcritUcs of Normal and 
Abnormal Stools 

In many diseases it is important to 
make a macroscopic and microscopic 
examination of the feces Occasionally 
a disease can be diagnosed only by a 
microscopic examination of the feces, 
for instance, in the search for the cause 
of a chronic diarrhea the presence of 
Endamoeba htstolyhea definitely estab 
lisbes tlie diagnosis In certain obscure 
anemias tlie finding of ova and parasites 
will often greatly aid m making a proper 
diagnosis In a macroscopic examiiution 
of the stool die odor, color and con- 
sistent', the presence of blood and para- 
sites should be especially observed In 
the microscopic examination, bacteria, 
fungi parasites, ova, blood and pus cells, 
and the variety of food remnants sliould 
be noted 

The normal stool is semisolid, usu- 
ally formed, has a characteristic odor and 
IS of >ello\vish brown color Patholog- 
ically, the stool may be altered m shape, 
consistency and color 

Pathological Alterations, (a) 
Shape ’ Ribbon shaped stools are found 
m conditions that cause constrictions of 
the anus, cancer or stricture of the rec- 
tum, ischiorectal abscess, enlarged pros 
tate lai^e hemorrhoids, and spasmodic 
contraction of the rectum At times ute- 
nne tumors or a large prolapsed uterus 
may cause ribbon shaped stools 

(6) Consistency * Semifluid or fluid 
fecal matter is found in all cases of diar- 
rhea, whether due to acute gastrointesti- 
nal disturbance or to the administration 
of purgatives, particularly the salines It 
IS also found in tuberculosis, typhoid 
fever, bacillary dysentery, amebic dysen 



SEMEIOLOGY OF THE SPUTUM {conUmud) 



(i») The sigis of the causaU\e dis 




tajtung pig 



(а) rirststagcofacute bronchitis (o) Uhoiicht and sibilant rales 

(б) At the close of an asthmatic (i>) Aftacksofasthnia(sce Asthma) 



(6) Poeumoma in the sUge of graj 
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watery mucus and serum, while the third 
lajcr IS entirely confluent and contains 
decomposed pus Such sputum is often 
found m chronic bronchitis, emphysema, 
pulmonary tuberculosis, and oftencst in 
bronchiectasis 

Purulent cxpccioration consists of al- 
most pure pus , it may be seen in cases 
of gangrene of the lungs, rupture of a 
pulmonary abscess, rupture of an cm- 
pj ema or may represent the contents of 
pulmonary tuberculous cavities 

Serous expectoration consists of aery 
thm fluid mixed with a small proportion 
of mucus and a small quantity of blood 
serum It is found in cases of edema of 
the lungs 

Frothy expectoration is an admixture 
of air bubbles with serous fluid It is 
found m edema of the lungs, after a 
spontaneous pneumothorax and, at tunes, 
in pulmonary emphysema, 

Dittneh’s plugs, yellowish white 
masses the size of a mustard seed, may 
be observed with the naked eye Their 
presence indicates putrid bronchitis, pul 
monary gangrene, or any other condition 
of the lungs that causes disintegration of 
pulmonary tissue 

Ftbnnous Bronchial Casts At times 
a perfect cast of the inner lining of sev 
eral bronchial ramifications may be found 
m the sputum^ because of fibrinous bron- 
chitis 

Curschmann’s spirals are often found 
in the sputum of asthma and chronic 
bronchitis These spirals are usually 
entangled with Charcot-Leyden crystals 
and numerous eosinophils 

Elastic fibers are found m the sputum 
in any condition that causes lung de 
struction, their presence even in the 
absence of tubercle bacilli strongly sug 
gests tuberculosis Often foreign bodies 
such as hematoidm crystals, are fotmd 


m the sputum of old pulmonary abscesses 
or perforated empyema Crystals of cal- 
cium phosphate in the sputum usually 
indicate retention and stagnation Vel- 
lowuh or grayish green granules arc 
often found m the sputum of pulmonary 
actinoni>cosis Various parasites, such 
as Tnchomonas, Bilharzia, Ameba coh, 
taenia. Echinococcus, Ascarides, Actino 
m)ces, and other parasites and fungi arc 
often found m the sputum of sufferers 
from the conditions caused by them 

Bacteria in Sputum: Tubercle Ba- 
cilli Tliese are pathognomonic of tuber- 
culosis of the lungs When tubercle 
bacilli are persistently found m the spu- 
tum in large numbers, it is an indication 
of an active infection When few m num- 
ber, they indicate a not very active 
infection The temporary absence of tu- 
bercle bacilh from the sputum of a per- 
son having signs of pulmonary tubercu- 
losis should not be taken as proof positive 
against tuberculous infection of the lungs 
m that particular person, because the 
finding of tubercle bacilli m the sputum 
simply means that an open lesion exists, 
while the absence of tubercle bacilli from 
the sputum over a brief period may 
merely indicate that they are not being 
expectorated 

Pnemnococc/* Pure, or nearly pure, 
cultures of pneumococci are found in 
lobar pneumonia To make a proper 
diagnosis, it is not sufficient merely to 
find pneumococci m the sputum The 
type to which that case belongs should 
also be determined The 30 or more 
types of pneumococci may be distin 
guished by the Neufeld method of typ 
ing the sputum (See p 1054) 

Other Bacilli • Influenza bactlh may 
be found either m pure culture or m asso- 
ciation with staphv lococci streptococci 
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or pneumococci Diphtheria bactllt are 
oiten found during ihe course of this 
disease or in those who are diphtheria 
‘carriers Sputum containing staphylo 
COCCI streptococci, and pueuinococct 
Fnedlander's bacilli and larious micro- 
organisms IS obsened m bronchopneu 
monia and m other acute or chronic 
respiratory diseases 

Chief Charac/erisfica of Sputum tn 
Various Conditions 
Acute Bronchitis During the early 
stages the sputum is scant) more or less 
transparent, but not viscid As the dis 
ease progresses the sputum becomes 
more copious is mucoid and may con 
tarn p>ogcnic microorganisms 

Chronic Bronchitis The expcctora 
tion IS profuse greenish >ellow in color 
mucopurulent and contains a profusion 
of bactena 

Bronchopneumonia During the 
early stages the sputum is scanty, often 
frothy, mucoid or mucopurulent As the 
disease progresses the sputum becomes 
distinctly mucopurulent, is copious in 
amount and often contains blood giving 
It a prune-juicc appearance, it may 
also contain a >anety of bactena 

Lobar Pneumonia During tlic early 
stages the expectoration js scanty and 
viscid }cUovvisU m color, someuhat 
mucopurulent and contains various l>pes 
of pneumococci Ev cn m the later stages, 
[wrticularlv near or soon after the crisis 
die sputum IS viscid tenacious and blood 
tinj,cd often bein„ rusty in color 
Bronchial Asthma At first llic 5|m 
tiini »s scant), later it becomes purulent 
and gr3)ish in color It is as a rule 
froth) and contains Curschnuinn s vpi 
rals Clurcot Ia.)dcii er)stal$ and cosin 
ot hvl» 


Pulmonary Abscess The quantity 
of sputum depends upon the amount of 
pus brought up from the abscess and the 
conditions of the lung tissue surrounding 
it The sputum is usually purulent, has 
a fetid odor and contains many pus cells 
hetnatoidm cr) stals and portions of lung 
tissue. 

Gangrene of the Lung and Putrid 
Bronchitis The sputum is purulent 
has a most obnoxious odor, and on 
standing, separates mto three la)ers It 
contains pus cells, leukocytes and hema 
loidin crystals 

Pulmonary Tuberculosis In the 
early stages before active consolidation 
has occurred the sputum is scant), gray 
ish yellow or whitish in color It is 
frothy and is brought up m small quan 
titles, often only as a spray dunng the 
act of coughing In the presence of con 
solidation wJien not excessively large 
the sputum becomes more copious is 
)cnowish gray m color, and somewhat 
tenacious In the late stages the sputum 
ts mucopurulent gra)ish )cllow or )cl 
low, lias a musty and, at times a fetid 
odor, contains fibers and tubercle bacilli 
and not infrequently it may be blood 
stained, blood tinged or intimately mixed 
with blood The expectoration of pure 
blood constitutes a hemoptysis (fiemor 
rhage from the lungs) 

Bronchiectasis The sputum is niu 
copunilcnt and when expectoration is 
infrequent the odor is foul The mode 
of expectoration is more or less charac 
tcnstic , usuall) a p.ilicnt suffering from 
bronchiectasis will bnng up a ver) large 
quantit) of mucoid expectoration at m 
fr<.-<|uent jienods of the da) often mcrcl) 
a» a result of cliangc of posture. At times 
a (alicnt mav not cough alt day or night 
except on first arising in the morning 
when a large quintit) (accumulation 
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sufficient to fill Uie cavity) is brought 
up because of this change of posture. 

Perforated Empyema 1 lie sputum 
very much resembles that of pulmoiniy 
abscess 

Pneumonoconiosis The sputum in 
this condition depends upon the kind and 
amount of dust inlialcd Thus m anthra 
costs (coal dust) the sputum is bhek 
at least it contains black particles of 
coal 

Siderosis The sputum resembles tliat 
of chronic bronchitis and contains alve 


obr cells and dark particles of iron and 
other metals 

Silicosis In this condition the spu 
turn contains particles of silica or other 
stone dust 

Calcicosis In tins condition the spu 
turn contains particles of lime and of 
pbster of Pans or other chalky deposits 

Chemical Reaction of Sputum 
Freshly expectorated material is usually 
of alkaline reaction but turns acid on 
standing 
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at this time. Breakfast is then taken 
One hour after the beginning of the test 
period, urine is voided, the speamen 
IS measured and saved, and at this time 
also 10 cc of blood is taken from a vein 
and its urea content is noted One hour 
later or two hours after the beginning 
of the test period, the bladder is again 
emptied completely, the two specimens 
of unne passed during the test period 
are measured and their urea content 
IS noted Comparison is then made be- 
tween the urea concentration of the blood 
and of the urine 

Low urea clearance indicates impaired 
kidney function 

MosenthaJ Test This test depends 
upon the individuals capacity to con- 
centrate his urine, as is determined by 
the quantity of unne excreted dunng 
the day and night The specific gravity 
and quantity ot urine passed every two 
hours during the A si to8p m 

IS compared with the specific gravity and 
quantity passed during the night — 8 p m 
to S A M Under normal circumstances 
there should be a variation of at least 
time points m the specific gravities of 
the two-hour specimens, and the total 
night unne should he less than 750 cc. 
(usually less than 450), and in the 
proportion of about one half or one third 
of the amount of da> unne The excre- 
tion of salt and of nitrogen should be 
at least one per cent If the specific gravi 
lies vary less than nine points and if 
ihe night unne w large in amount and 
of low s{>ccific gravil), and the excretion 
of nitrogen or s.alt is msufijciait, or if 
3>t o, an) one of ihese occur, it is taken 
as evidence tliat kiJnc> cfficicnc> is be 
low jKir This test is most useful as an 
aid to the early diagnosis of chronic 
nqihritis, csjxx all> llie lvi>e in which 
h)j«rrtcn»inn and muo„cn retention oc- 


cur, that is, the type spoken of as chronic 
interstitial nephritis 

Fluid Concentration Capacity Wheni 
the kidneys are normal, the concentra 
tion of the unne under ordinary cir- 
cumstances depends largely upon the 
quantity of water ingested When small 
quantities of water are taken a concen- 
trated urine of high specific gravity is 
voided, and when large quantities of 
water are taken, tlie urine passed is di 
luted and of low specific gravity In 
advanced iiephntis, presenting unne of 
a low specific gravity, the concentration 
power of the kidney will be found to- 
be very low No matter how concen 
trated and dry the diet may be, tlic spe- 
cific gravity of the unne will remain low 
Also when large quantities of fluids are 
taken, thty will have no effect upon fur- 
ther lovvcnng the specific gravity of the 
urine 

In commenting upon renal tests in 
general, it is necessaiy to state that no- 
one test 15 ideal, and that often all meth 
ods must be emplojed, as the kidnejs 
react differently to live various bodies 
which are brought to them from the 
blood for excretion, and must, therefore, 
be judged separately m regard to their 
ability to excrete each one Like other 
laboratory tests they do not m them 
selves make a diagnosis but are useful 
when added to the first hand clinical 
knowledge of the patient 

Liver Function Tests 

The liver possesses a number of fm ^ 
tioiu which plaj an imjiortant part m 
digestion and metabolism Disease of tlic 
liver maj be numfested b) an iiiterrup 
tion or perversion of otic or several of 
ilv functions Bj hboratorj lcst<! several 
of the functions maj be chcckcil up Tlie 
functions of the liver so fir known, arc 
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1 Bile secreting function, 2 Gl>cogenic 
function, 3 Urea forming function (or 
destrojing uric acid), 4 Detoxifying 
function, 5 Bactericidal function 6 
Lipogenic function , 7 Iron inclabolisni 
function, S Erjllirocjtic function 
Of all tlic known Incr functions and 
possibly of many unknown functions 
that the liver possesses, only a few may 
be investigated by laboratory methods 
I e, the bile secreting function, the 
glycogenic function, and possibly one of 
Its digestive functions 

Bile Secreting Fiinctton 
The quantity of bile absorbed in the 
circuLation, either because of obstruc- 
tion to the outflow of bile into the in- 
testines or because of hemolysis, may 
be investigated by the following tests 
Icterus Index (Bemheim) This is 
a method by which the quantitative 
amount of bile pigment in the blood 
serum is estimated colorimetncally The 
normal icterus index is between 2 and 
S, in clinical jaundice, the index may 
reach from 15 upwards Bile pigment in 
the blood in excess of the normal quan- 
tity may not be visibly recognized when 
Its index is below 15 (the zone of latent 
jaundice range) Bilirubin is found nor- 
nully m blood serum m proportions of 
1 part to 500000 When the bihrubm 
content of the blood reaches to 1 part 
in 50,000, jaundice becomes visible An 
icterus index from 10 to 20 may be seen 
in cholangitis, cholecystitis, cholelithia- 
sis, hepatic cirrhosis carcinoma and 
gumma of the liver, various inflamma- 
tory conditions of the liver and m ad- 
hesions of the gallbladder The icterus 
index may also be high in hemolytic 
jaundice, cardiac decompensation, m 
ternal hemorrhages and m fevers such 
as malaria typhoid and pneumonia This 


IWl 

test is the most desirable for the quan- 
titative estimation of bilirubinemia be- 
cause of Its simphcit), accuracy, defi- 
nite clinical value and its safety The 
icterus index only measures the quan 
tity of bihrubin in the blood stream 
Its clinical interpretation, however, de- 
pends upon the factors that produce this 
condition Tlie icterus index test, to be 
of value, should be made at regular 
intervals in order to determine whether 
the jaundice is increasing, diminishing, 
or IS stationary (See p 601) 

The Van den Bergh Test* In this 
test the serum is treated with Ehrlich's 
diazo reagent which causes a red colora 
tion when tlie bilirubin is present The 
depth of color and the rate of its appear- 
ance IS taken as an index of type and 
extent of bilirubinemia Two types of 
reaction occur one, direct, which may 
be (o) prompt reaction, (b) delayed 
or negative, reaction, or (c) biphasic 
reaction, and two, indirect (See p 
602) 

Direct Reactions" The three types of 
direct Van den Bergh reaction are said 
to be caused by chemical or physiochem 
ical differences in the bilirubin and are 
attributed to the path by which the pig 
ment enters the blood serum Prompt 
direct reaction is seen m cases of frank 
obstructive jaundice ^ delayed direct re 
actioH IS seen in cases of hemolytic jaun 
dice, biphastc reaction (two reactions 
are obtained, one prompt reaction and 
the other delayed reaction which is prob 
ably caused by the presence of two kinds 
of bihrubm in the serum) indicates that 
both obstruction and hemolysis are pres 
ent in the same case This reaction often 
occurs in destruction of liver cells as 
m toxic or infective jaundice 

Serum yielding a direct Van den 
Beigh reaction indicates that the bill 
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rubin contained m the serum has passed 
through the liver cells This js found 
in biliary obstruction and in hepato cel- 
lular disease 

Indirect Reaction : The bihrubm con- 
tent of the normal blood has been found 
to be I m 1,800,000 to I m 500,000 
Van den Bergh takes 1 in 200,000 as a 
unit The limits are 01 to 0 5 units 
The renal threshold v-alue of bilirubin 
IS approximately four units, because bile 
does not appear m the unne until four 
units are present in the blood In hemo- 
lytic jaundice, this relation docs not 
hold, as It IS possible to have between 
5 and iS units m the blood with no bile 
m the unne. This is possible because 
the bile niay be excreted in the form of 
urobilin Latent icterus is a condition 
in which there is sufficient bile to pro- 
duce slight jaundice but no bilc appears 
in the urine 

Blood which fails to yield a positive 
direct reaction may on the addition of 
95 per cent alcohol yield a violet color, 
that indicates an indirect reaction Serum 
yielding only an indirect reaction indi 
cates that its bilirubin content has not 
passed through the liver cells This re- 
action is found m hemolytic jaundice, 
pernicious anemia, ery throblastosis sickle 
cell anemia, in absorption of blood from 
the pentoneal cavity, and m newborn 
babies 

Bile Test Liver function is also 
studied by chemical and microscopic ex- 
amination of tlie bile The bile may be 
obtained direct from the duodenum by 
Lyons’ method of biliary drainage, and 
is studied microscopically for various 
bacteria crystals, inorganic sails, bile 
pigments and liver cells The amount 
and quantity of bile secreted by the liver 
can also be determined by duodenal 


drainage The rate at which the bile 
flows through the lube is often an indi- 
cation of the rapidity of bile secretion, 
a very slow flow of bile may indicate 
partial obstruction of the gallbladder or 
bilc ducts 

Tlic bile obtained by drainage is classi- 
fied by Meltzer and Lyons as follows 
"A” bile — ^The contents of the duode- 
num and common duct are a yellowish 
green alkaline fluid, the first to appear 
tlirough the drainage tube. "B” bile — 
The contents of the gallbladder are vis- 
cid, concentrated and darker, the second 
portion of bile "C” bile — The contents 
of the hepatic ducts are watery and 
lemon yellow or greenish m color, the 
third portion of bile 

If “A,” "B,” "C" bilc is secured 
through the tube, vt may be assumed that 
the gallbladder is functioning properly 
If “A” and 'B" bile are found to contain 
clumps of cholesterin crystals, gallstones 
m the common duct and gallbladder may 
be suspected If the ‘ B ' bile alone con 
tains clumps of cholesterin crystals, 
cholelithiasis may be suspected The ab 
sence ot cholesterin crystals and the 
presence of bile stained epithelial debris 
and bacteria indicate cholecystitis 

Serum Phosphatase The normal 
serum phosphatase m adults is 1 5 to 4 
Bodansky units (0 10 to 021 Kay units), 
and in growing children 5 to 14 Bodan 
sl^ units 

The serum phosphatase is increased m 
obstnictiv e jaundice, hepato cellular jaim 
dice, portal cirrhosis, carcinoma of the 
hver, biliary fistula and m osteitis fibrosa 
cystica, osteogenic sarcoma and other 
destructive bone diseases 

Normal values are obtained m hemo 
lytic jaundice and congenital atresia of 
the bile ducts 
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ijjppuric ^ci(l Test 
This test IS based on the ability of the 
li\er to synthesize glycine ^vuh benzoic 
acid and form hippunc acid which xs 
eliminated in die unne. 

Procedure; Six grams of sodium 
benzoate is administered, and the urine 
is collected during the following four 
hours In the normal, approximately 
Uirec grams of benzoic acid m die form 
of hippunc acid is excreted m the urine 
dunng the four hours after die adminis- 
stration of the sodium benzoate 
DiJHiMwhrd excretion of hippunc acid 
IS found m hepatitis, portal and biliary 
cirrhosis, carcinoma, and syphilis of die 
liver and in hepatic necrosis, also in 
catarrhal jaundice and m chronic hepato 
cellular degeneration 
Aformal jindinp occurs in jaundice due 
to uncomplicated obstruction of the com- 
mon bile duct and m gallstones This 
test IS therefore of value m differentiat- 
mg between jaundice due to uncompli- 
cated biliary obstruction and hepato cel- 
lular disease 

Takata-Ara Reaction 
A positive Takata-Ara reaction is ob- 
tained in the presence of a high globulin 
content of the serum, especially when 
the albumin fraction is decreased This 
test IS also positive m a large proportion 
of cases of portal cirrhosis It is, how- 
ever, recognized that a positive reaction 
>s the result of a high globulin content 
of the serum and is not a specific test 
for liver damage 

Chole$terol Content of the Blood 
In certain diseases of the hver, the 
cholesterol content of the blood may be 
increased or diminished When the chol- 


esterol esters (combined wth fatty acids) 
fall below 50 per cent of the total chol- 
esterol content of the blood m hepatic 
disease and particularly in common duct 
obstruction, it is an indication of liver 
damage and is of senous prognostic 
significance Hypercholesterolemia is 
also found m myxedema and milder 
forms of hypothyroidism HypocholeS' 
teremio is found m hyperthyroidism and 
exophthalmic goiter 

The Dye Tests 

Dye in the Blood Serum Brom- 
sulfalem Test (phenoltetrabromphtha- 
lem sodium sulfonate Rosenthal and 
Wiite) This test, as an indicator of 
hepatic function, depends upon the rapid 
ity with which the dye is removed from 
the serum Normally, the intravenous 
injection of two milligrams of the dye 
per kilogram of body weight is com 
pletely removed from the blood m 30 
minutes, m liver disease, the dye may 
be retained m the blood m various con 
centrations up to 100 per cent of the 
amount injected The percentage of the 
dye present in the serum half an hour 
after injection indicates the degree of 
liver function impairment 

Dye in Bile Phenoltetrachlor- 
phthalein Test (Aaron, Beck, Schnei- 
der, Piersol and Bockus) The dye is 
injected intravenously m order to deter 
mine the ability of the liver to excrete it 
\Vhen the liver is normal, the dye, after 
intravenous injection, can be detected in 
the bile obtained by the duodenal tube 
in from 12 to 17 minutes In various 
liver diseases, the appearance of the dye 
m. the bile is very much delayed 

Rowntree employed this dye intra 
venousiy and estimated liver function by 
theamountof dye eliminated m the stools. 
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produced by ctclicd lines in the camera seen on the electrocardiogram as a small 
lens. In order to appreciate the normal rounded elevation; nonnally, it is aluajs 
and abnonnal waves depicted upon an directed upward. It has a deflection 
electrocardiogram, it is necessary for the (amplitude) of from to four millo- 
paper to revolve at a given velocity dur- watts (milholots), its duration is 01 
mg the recording process There arc also second, and is closely followed by the 



Fig 2— Normal electrocardiogram. A complete clinical electrocardiogram consists of three 
records, called Leads The first is taken across the base of the heart, the second along the right 
border, and the third along the heart’s left border Normally, the same prinapal waves are 
present in all three records, varying m size but never varying in the order in which they follow 
one another. The waves are produced only when the heart is excited to contraction. \^en the 
heart is at rest, the line of record is free from waves and is flat The first sound of the heart 
occurs as the tall R spike approadies its zenith. The second sound occurs at the end of the 
T wave (S Calvin Simth, F A Davis Company ) 

arbitrary divisions by which the height Q-R-S complex The P-R wave inter- 
and length of certain waves may be val, the distance from the beginning of 
measured These divisions are formed the P wave to the beginning of the R 
into squares by delicate cross lines, each wave, nonnally occupies 0 14 to 0 20 of 
large square being 0 2 of a second wide a second ; this represents the contraction 
and five millimeters high of the auricle The A-V node is reached 

Three primary waves represent the at about the summit of the P wave. The 
contraction of the heart; the P wave is P-R interval is shorter in rapid heart 
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action and prolonged in slow heart ac- 
tion Abnoniully prolonged P R inter 
val occurs m A V bundle block 
It IS follow ed by a narrow, tall steeple 
like spike called the R u.a^e which rep 
resents the beginning of the \entncular 
contraction (The height of the R \\a\e 
corresponds to the first sound of tlie 
heart) This in turn is followed by a 
third wave, the T zvatc, which is higher 
than the P wave, but onl> one third as 
high as the R wave, it represents the 
final activity of the ventricles 
Two other waves known as the Q S 
waves are sometimes found at ilie base 
of the R wave The Q wave is found at 
the right extremity, and the S wave is 
found at the left cxtrcinitj The dis 
taiicc between the Q and S waves is sig 
nificant The defiections of the Q and S 
waves are represented b> rather short, 
abrupt peaks directed downward, they 
blend with the ascending and descending 
limbs of the R wave 
Nornnil>, the sequence P R T waves 
will occur for as long a period as one 
ma> choose to luve the electrocardio- 
graph m operation The extent of the 
electrocardiogram riprcscnts inultiplica 
tions of the original P R T Q S waves 
aiul the same should be observed m lU 
three Leads Deviation from the noniiai 
PUT waves mhcitcs a pathological 
condition The Ictlirs P R T Q S, etc 
liavc no particular 'igmficancc except 
Uwt thc> luvc Ikcii adoptcil to represent 
thc'c wa\c>. b> ihc carlj workers with 
the cleclrcKardic graph who cniplo>ed 
ihc^c letters mstea 1 of the over uv«l first 
letters of the a!( liabet 

The normal cleetrocardi^rani consists 
of a Mrnvs oi wavcv or deflections whicli 
luvc l)cen arl itranK tcnncil P Q R S T 

ani U Tlie <lcflcctirn< arc gnjoped ac 


cording to tlieir occurrence in the cardiac 
cycle, thus P is known as the auricular 
complex, and Q R-S and T as the ven 
tncular complexes The deflections Q S 
are important in the diagnosis of myo- 
cardial defects due to coronary occlu 
Sion and to other defects 

The amplitude of the R wave vanes 
between 10 and 15 millowatts The 
width of this wave normally does not 
exceed 0 10 of a second Because of the 
extremely rapid deflection of the gal 
vanometer the R wave appears on the 
electrocardiogram as a delicate line 

The Q R S complex lasts from 0 OS 
to 0 1 of a second 

The amplitude of the T wave is from 
three to seven millowatts and has a dura 
tion of about 0 27 of a second The S T 
interval is the distance between the S 
wave or the termination of the descend 
ing limb of the R wave when the former 
is absent and the end of the T wave, it 
Ins been shown by Mckais not to ex 
cecd 028 of a second (WiIIius) The 
Q R S T complex represents the systole 
of ihc ventricles Its duration from the 
beginning of the Q or the base of the left 
limb of die R to the end of the T vane« 
with the rate of tlic heart it is usually 
between 032 and 042 of a second 

Limitations of Electrocardiogra 
phy Llectrocardiognphy can suppiv 
information only concerning the coiiduc 
tion system of the heart It cannot give 
any mfornutioii on diseased condition® 
of the heart valves of the pericardium 
or the endocardium or of the aorta, of 
of the blood supply of the heart unless 
— because of disease of thc<c struclurvs — 
the heart muscle bccotius sccondarih af 
fcctcd thus interfering with tlie con luc 
tion path of ihe hearts impulse It i* 
inadvisable to lusc a diagnosis on the 
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data obtained bj n cardiograpbic exam- 
ination alone, because an instrument so 
fine as the electrocardiograph may occa- 
sionally produce erroneous data, and be- 
cause the condition of the patient’s heart 
action as reproduced on the electrocar- 
diogram represents only uhat is going 
on during the brief time required for 
the examination Tlie electrocardiograph 
is still a comparatively new addition to 
the clinical arinainentanum Electro 
cardiography has a definite place m med 
icine, but it should by no means be 
permitted to displace a thorough physi- 
cal examination For Electrocardio 
graphic Interpretation of Heart Action, 
See p 435 

DefinUtons of Terms Used in 
Electrocardiography 
Wave IS an elevation produced by the 
contraction o! tlie auricles or venlncles , 
for instance P RT -waves, etc 
Leads are records obtained from a sin 
gle source We speak of four leads I 
Tlie arm lead , II The right arm and the 
left leg lead. III The left arm and left 
leg lead, IV The left chest and left 
lead The four leads are records which 
form a complete clinical electrocardio 
gram 

Waves are divided into the ascending 
limb, the upstroke of tlie wave, the 
summit or plateau the uppermost por- 
tion of the wave, and the descending 
ttmb downward stroke of the wave 
Positive refers to a wave when di 
reeled upward negative refers to a wave 
when directed downward 
Amplitude and voltage are term* 
used to express the excursions of the 
waves The term low amplitude is 
applied to a lowering or flattening of a 
single wave as m a flat T indicating 


pathology in that part of the heart which 
IS responsible for the production of the 
wave Low voltage designates low am 
plitudc m all waves and in all leads It 
indicates either a diminished production 
of clectncit) within the heart or inter 
fereiicc of the heart’s current m reach 
ing the extremities 

Isoelectric refers to a flat wave, 
diphasic, when the wave starts in one 
direction, then sliarply slants m another 

Slurred is used when either the 
ascending or the descending limb of a 
wave IS heavier than the rest of the 
stroke 

Notching is a sharp depression or a 
notch m part of the wave 

Splintering signifies multiple notch 
mgs of a wave 

Tremors are fine elevations as a result 
of vibration of the base line obtained 
from graphic records of nervous, emo 
tional people who are under muscular 
tension Tremors may be of somatic 
origin, when due to vibration of skeletal 
muscles, visceral tremors are caused by 
visceral muscles 

Emming (M mg) or double uing 
(\V ing) signifies the splintering of a 
wave to resemble the letters M or \V 
This IS found chiefly in the ascending 
or descending limbs of the R wave. 

Analysis of Records 

In the interpretation of heart records 
all four or more leads should be consid 
ered It is advisable for the beginner in 
this kind of work to keep a normal trac 
mg before him with which to compare 
the abnormal curves he desires to inter 
pret 

The uiformation to be sought from the 
study* of an electrocardiogram is as fol 
lows 
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1 The auricular and ventricular rates 
are compared by counting the P uaves 
and the R waves which occur m 20 
squares of tlie record (four seconds) and 
multiply by IS to get the number of 
beats per minute 

2 The origin of the heart rhythm is 
to be determined, * e , whether it ong 
mates in the sinoauncular node, as m 
the normal, or at some abnormal point 

3 The conduction time from auncle 
to ventricle is estimated from the begin 
ning of the P wave to the beginning of 
the R wave When the P-R interval 
IS greater than 02 of a second, it mdi 
cates dclajed conduction, sucli a delay 
IS noted m heart block 

4 Departures from the normal \va>es 

in an> leads should be noted, as it is thus 
possible to tell in w Inch diambcr of ilic 
heart the abnonnality ts located 

Tlie Poljgrapli 

The l>ol> graph is an instrument de- 
vised to take the tracings simultaneously 
of an incry (arteriogram) of a vein 
(phlcbogram), and of the cardiac apex 
beat (cardiogram) 

TIic ink iwligraph of McKenzie is 
the mstmnicnt now most commonly in 
use It consists of a recording apparatus 
which lus two or three airtight rubber 
tubes attached to it The endj, of the 
tul>c» ire fitted v>ith cups, one mljustcd 
to the jugular bulb or lucr, the other 
to the raclnl artery, and a third ma> have 
a device to fit over the area of the apex 
beat The other ends of the lubes are so 
connccieil to the recording apparatus 
that the pulsations perceived by ilic cup 
an 1 transnutteil along the tube cause an 
inked i<n to osollatc. Tlicse oscilla- 
lions arc rccurdetl uj«n a Mnp of jojicr 
which IS l<mg rev. ived liv a ckxk mcch 


amsm, tlie speed of which can be regu- 
lated The tracings upon that paper con- 
stitute a polygram The polygraph is 
particularly useful in recognizing pulsus 
alternans Usually each polygram has a 
fourth line which is termed the tune 
marker, and which records spaces of 0 2 
of a second A fifth line which seems 
essential to every polygraphic record is 
the ordinate line The ordinates are per- 
pendicular lines which are described on 
the polygraph tracings at stated intervals 
of SIX to eight inches They arc pro- 
duced by a stopping mechanism 

Phlebograms A phtebogram may be 
recorded either from the jugular bulb or 
from a pulsating liver When this ts com 
pared with the tracings of an arteno 
gram (sphygmogram) it enables one to 
estimate the conduction time from auncle 
to ventricle 

The three principal waves of phlebo 
gram arc the A C-V waves The A wave 
IS thought to be due to auricular sys 
tole, and represents auricular coiitrac 
tion The C wave represents ventricular 
contraction The mtcrvil from where the 
A wave begms to where the C wave 
commences m the jugular tracing is said 
to represent the conduction time from 
auricle to ventricle and is known as the 
A C conduction lime interval The V 
wave IS caused by an increased pressure 
in the veins which is probably due to 
rqpirgitation of blood m the veins, and 
the rise of pressure in the auricles be- 
cause of ventricular systole The A C 
and V waves nrc positive waves Tlierc 
arc also three negative wav es, the X V-W 
wives, these are caused by the negative 
(itaves m the circulation, when pressure 
IS suddcnlv removed from the veins. 

Heart block can be recognized bv a 
nuilii|)]>ci(> of \ waves, and auricular 
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fibnllatjon by the absence of rccurnng 
A waves The source of prcniature con- 
tractions niay be identified by noting a 
premature A or C wave. 

Arteriograms (Sphygmogram and 
Cardiogram) : Aii arteriogram is ob- 
tained from any superficial pulse or from 
the cardiac impulse. Usually the radial 
artery is chosen for this purpose Tlie 
sharp upward wave of an arteriogram is 
tenned a percussion reme This is fol- 


begins To be of value, a phlebogram 
should be compared witli an arteriogram 
taken at the same time The arteriogram 
alone, however, may disclose sinus ar- 
rhythmia, pulsus altenians, premature 
contraction, heart block, and auricular 
fiUnllatfoa, but never auricular flutter 
However, when polygraphic studies are 
made, it is best to compare the phlebo 
gram with tlic arteriogram and cardio- 
gram 



Fig 3 — The polygraph applied The position ot the patient, receiving cups, and cushion 
tambour are shown above {S Calvin Smith, F A Davis Company ) 


lowed by a second wave named the tidal 
u.’avc, which terminates m a third wave 
known as the diastolic notch The latter 
indicates the closure of the aortic valves 
and marks the termination of the pulse 
of the sphygmic period 

The cardiographic tracing is obtained 
by applying the receiving cup to the apex 
beat, and shows graphically the strength 
of the ventricular systole, and the length 
of time m which the heart remains m 
contact with the anterior chest wall, and 
the period when relaxation of the heart 


S Calvin Smith gives the following 
suggestions for analyzing polygrams (for 
more detailed information, the reader is 
referred to S Calvin Smith’s book on 
Heart Records) 

"(a) The A wave is absent in any 
weak auricular action — as in auricular 
flutter or auricular standstill 

“(f*) Expect to find a split-A m a 
heart block 

“(c) Sometimes an A wave may be 
seen in the radial tracing of heart block. 
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it IS due to the impact of a dilated 
auricle on the aorta 

‘(d) A heart block IS called complete 
when the a*c interval vanes dispropor- 
tionately in length — as 0 2 then 0 3 then 
0 25 of a second etc 

‘(e) Any wave that persistently goes 
below the base line of the radial traang 


tracing, think of auricular flutter, but 
confirm the thought by electrocardiog 
raphy ' 

Tlie Sphygniograph 
The sphygmograph is an instrument 
for registering the movements, form and 
force of the arterial pulse The general 
pnnciple of the instrument is as follows 



I jg 4— The Un e of cients in waves of the polygram The perpend cular lines represent the 
following «enu (1) Auricular systole begins (2) venUicular systole begins (2) the 
pulse aPPW* in ‘he carotid (4) the pulse appears in the radial (5) the semilunar sahes 
dose (6) the tricuspid sahe opens (adapted from Hay) (S Calvin Sm ih FA. Davis 
company ) 


IS a deep dicrotic notch and the follow 
ing wa\c IS a part of the preceding con 
traction despite its deceptive height 
(/) nigcmmy is most often due to 
prcnulurc ventricular contractions 
‘(g) To <UfTcrvnlnte bigcniin) and al 
tcniation AUernation is alwi^s late or 
cv only siiaccti— nev cr premature , bigem 
m\ however is prcnuturc. 

(h) When a run of regular ficats oc 
cur m a gros Iv irregular pot>griphic 


A steel spring is laid upon the radial 
artery at the wrist so tlut it partial!) 
compresses the artery, and is moved up 
and down by the arterial impulse- -At 
tached directly to the spnng are a senes 
of small levers which magnify the move 
ment of the spring The free cxtranit) 
of the lever presses lightly against a 
strip of paper that lias been blackened 
with the smoke of burned camphor or 
turpentine This stnp of paper b) ^ 
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clock arrangement moves at a uniform be preserved as a permanent record, 
speed When the tracing of the pulse is Cardiac Function Tests See p 
completed, the paper is preserved by 442 

submerging it m compound tincture of Peripheral Circulation Function 

benzoin vvhicli covers it with a glaze Test See p 543 

(sphjgmogram) When dried, it ma> SugarToIeranceTests See p 1012 



CHAPTER XXXVII 
Other Diagnostic Tests 


Bacterial Identification 
The vanous microoi^nisms are iden- 
tifiable by (1) their manner of growth 
upon specific media (2) their general 
morphology ^\hen properly stained, and 
(3) by their ability to reproduce the 
disease when inoculated in a nonimraune 
subject Guinea pigs, rats, mice, or other 
laboratory animals are emplo>ed as cul- 
ture media when growths of organisms 
are otherwise not obtainable 
Cultures may be taken from infected 
foci, wounds, mucous membranes, secre- 
tions excretions and from the blood 
Staining Affinities A large num 
ber of microorganisms are stainable with 
methylene blue, their shape, sue and 
characteristic formations are thus re 
vealed under the microscope (oil immer 
Sion lens) Other oiganisms require spe 
cial stains, counterstains and speaal 
staining methods, thus the tubercle ba 
cilli the diphtheria bacilli, treponema 
pallidum, the spirochetes, etc 
There are also a number of organisms 
that easily resemble one another and 
may be identified only by their ability to 
change color when counterstamed by the 
Gram’sstain Theseorgamsmsarespoken 
of as either Gram positive or Gram 
negativ e , few arc also spoken of as Gram 
ambophile. 

Grams Method Organisms are 
sUmed with glycenn crystal violet, or 
gentian violet for three minutes and then 
wnth Gram’s iodine solution for one or 
two minutes, and washed m water and 
decolonzed with 95 per cent alcohol, 
and again washed with water and coun 
fl054) 


terstamed with Bismark brown or safra- 
nin, or fuchsin Gram positive organisms 
are violet m color (They retain their 
violet color and do not take the coun- 
terstain ) 

Gram negative organisms are decolor- 
ized witli the alcoltol and therefore as- 
sume the color of the counterstain 
Gram ambophile organisms may be 
gram positive or gram negative 
Gram positiv e organisms (those that 
retain iheir original stain) arc the fol 
lowing COCCI Pncumonococci, staphylo 
COCCI (aureus and albus), streptococa, 
micrococci tetrageni, and the follow 
mg bacilli, I e, the tubercle bacilli and 
other acid fast bacilli, the diphtheria 
bacilli, bacilli subtilis anthrax baalh. 
tetanus bacilli, botulim, Welch's bacilli 
and other spore bearing anerobes 
Gram negative organisms (those that 
take counlerstam) are the following 
COCCI Meningococci , gonococa, micro- 
coca catarrhalis, and tfie following ba- 
cilli Typhoid, paratyphoid dysentery, 
influenza, pertussis, Fnedlanders pro 
teus malleomyces mallei, pyocyaneus, 
tularensis, pestis, pusiformis, brucellae 
mehtensis and others 

Gram ambophile are yeasts and mold, 
protozoa and older forms of gram posi* 
tive organisms 

The iSeu/eld Method for Typing 
Pneumococci 

Thirty or more different strains of 
pneumococci have been isolated, each 
strain gives a speafic reacuon (swelling 
of its capsule) when brought m contact 
with its hemologous tvpe serum 
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Technic. Several drops of taping 
serum family colored wiUi alkaline meth- 
ylene blue arc placed on a slide to which 
IS added a loopful of suspected sputiun 
or a culture containing pneumococci 
This IS covered with a cover slip and 
examined, preferably as a hanging drop, 
under an oil immersion lens with light 
partially dimmed When the testing sc- 
rum and pneumococci m the sputum are 
of the same strain, it will be noted that 
the capsules surrounding the pneumo- 
cocci become greatly swollen m from 5 
to 30 minutes In order to isolate die 
proper type, the 30 known types of 
sera are to be tested against the sputum 
until the type is identified When the 
number of pneumococci in the sputum 
are scarce, a droplet of sputum miy then 
be injected intrapcntoncally into a mouse. 
Within 24 hours, the mouse may be 
killed and if found to have grovin the 
pneumococci, these are then tested by 
the Neufeld method for proper tdenlifi 
cation 

Pregnancy Tests and Their 
Clinical Values 

It often becomes necessary to deter- 
mine the presence of pregnancy long 
before it is recognizable by physical ex- 
amination Frequently neoplasms, pseu- 
d'ocyesis, or certain toxemias may sim- 
ulate pregnancy, or a pyosalptnx may 
resemble tubal pregnancy To differen- 
tute these conditions from pregnancy, 
certain biologic tests may be performed 
which will, in most cases, disclose the 
presence of pregnancy The majority of 
pregnancy tests are based upon the great 
increase of estrus producing hormone 
and of the anterior pituitary gonado 
tropic hormone in the blood and the 
urine of pregnant women, so that when 
a small amount of blood or of urine is 


injected into an immature or a virgin 
animal, definite estrus or maturation of 
ovanan follicles is produced 
The Aschheim-Zondek Test* The 
Aschheim-Zondek test as modified by 
S Aschheim is as follows Five infan- 
tile imce are used for each test The ani- 
mals are weighed at the beginning of the 
expenment, they should weigh from 6 
Gm to 8 Gm unless they belong to 
smaller or larger types It is important 
that they be three to four weeks old and 
show no spontaneous sexual maturation 
The first urine passed m the morning 
IS injected into the animals subcuta- 
neously, m six doses Six doses of 0 5 
cc are injected into each of five animals, 
three doses on the first day and three on 
the second day ( Many unnes are quite 
toxic Some of these toxic urines, but 
not all of than, may be detoxicated by 
shaking them up with ether m accord 
ance with the method proposed by Zon 
dek ) On the fourth and fifth days, 
vaginal smears are made, 96 hours after 
the beginning of the test the animals are 
killed and the ovaries examined for cor- 
pora lulea and blutpunkte These may 
usually be seen with the naked eye but 
more readily with a lens Microscopic 
examination of the ovaries is seldom nec- 
essary Such examinations are made only 
to establish the occurrence of reaction f 
in case a positive Allen Doisy test shows 
a definite hormone effect but the corpora 
lutea and hemorrhagic spots are not ap- 
parent In such an event the urine is 
subjected to a second examination 
Positive results sometimes may be 
obtained as early as 60 hours after the 
first mjartion In this case it is advisable 
to use several more animals and to kill 
only half of them at 60 hours If a posi- 
tive diagnosis IS not made at this time, 
the result is checked with the remaining 
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animals at 96 hours In emergency cases 
the Friedman method, which employs 
mature rabbits, nia> be used , with this 
method diagnoses may be made m 24 
hours 

The Friedman Modification of the 
Aschheim-Zondek Test: The Fned 
man modification is now used more ex- 
tensively because (1) rabbits are easier 
to obtain, (2) the diagnosis can be made 
36 hours after the test instead of waiting 
96 hours, (3) no microscopical examina 
tions are necessary — the “reaction” is as- 
certained from the gross appearance of 
the gonads This test depends upon an 
excess of the maturation hormone in the 
urine dunng pregnanc>, and also upon 
the fact that female rabbits ovulate nor 
mally only after mating, but after intra 
venous injections of urine containing an 
excess of tlie maturation hormone, the 
ovaries of the rabbit respond in 24 to 48 
hours by the formation of corpora hem 
orrliagica and lutea 

Fnedman uses rabbits because, al- 
though the ova m the rabbit ripen con- 
tmuousl) ovulation does not occur until 
after copulation He was therefore able 
to stud> the effect of the unne of a preg 
naiit woman (due to the presence of a 
pituitar> like hormone in the unne) on 
the ovaries of such rabbits free from cor- 
j-)Ora hemorrhagica and corpora lutea 

Procedure Ten cc of clear urine is 
injected slovvl> into an car vein of a 
female rabbit about four months old and 
w cighing alxjut four pounds Tlic rabbit 
mun luvc been m isolation for a month 
or her ovincs cxanitne«I by laparotomj 
I nor to the cxivenment Twelve hours 
later aiioihtr injection of 10 cc. of clear 
unne IS made. Xwentv four hours after 
the stvoml injection the rabbit « killed 
and mtopMed in ninhatclj A imsitive 
rcvction is iixiioicd b) subscrous hem 


orrhagic areas and, sometimes, corpora 
lutea 

SigmHcance of the Test 

1 Living fetus or placenta 

2 H>datidiform mole 

3 Chononepithelioma 

4 Malignant tumor of testes (semi 
noma) 

The Mazer-Hoffman Test (Estrin 
Test) This test is based upon the 
changes produced m the vaginal mucous 
membrane of a castrated adult female 
mouse after the injection of 15 cc of 
whole unne m six divided doses over a 
penod of two dajs The reaction is con 
sidered as positive when after the third 
day, there appears in the vaginal smear 
‘a preponderance of nonnucleated cpi 
ihelial cells and the absence of leuko 
cytes and mucus ’ From the first to the 
eighth week of pregnanc>, one liter of 
urine is supposed to contain from 300 
to 600 mouse units of estrin , that is, four 
mouse units to lo cc of unne 

The Cilfillen and Gregg Antui- 
trin-S Skin Reaction Test Two mm 
ims of antuitrin S are injected mtra 
dermally The skin of the forearm is the 
location of choice In a pregnant woman 
or in one who lias aborted, but still re 
tamed some live decidual tissue, no rc 

action IS noted In a nonpregnant woman 
or in one who has no retained decidual 
tissue an erj theinatous area mcasunng 
from 7 to 35 mm vv ill appear around the 
site of injection within a few minutes 

The Kantar, Bauer and Klavvans 
Test This test is based upon the ob 
servation tliat the female Japanese biiter 
hng fish responds to an excess of estro- 
genic substance (female scx hormone) 
by elongation of the ovijxisitor from 2 
nun (nonnal size) to IS to 25 uim 
within 36 to 72 hours 
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A previously stindardizcd fish is put 
into a two quart bowl containing one 
quart of water Four cc, of the urine to 
be tested is added, and the fish is ob 
served at 24 hour intervals »A positive 
reaction is indicated b> an elongation of 
the oviduct from its normal size of 2 
mm to 15 or 25 inm After a positive 
reaction, the fish is put into a tank for 
recoverj and left there for 2 or 3 weeks 
the time required for regression to be 
completed 

Chemical Diagnosis of Pregnancy 
by Detection of Estrin in the Urine 
This test, according to Schmuloviu and 
W)lie, consists m the extraction of the 
cstrm (female sex hormone) from the 
urine with ether, and its detection by 
coupling with diazotized paramtroanihne 
to form a deep colored azo d>c The 
depth of color is then matched against a 
33 per cent feme chloride solution, the 
reading of which is recorded as the ‘ fer 
nc chloride number (F N ) A F N 
below 15 is considered negative, and 
abov e 25, positive 

Histidine Test for Pregnancy This 
test IS based on the exhibition of a post 
hve histidine reaction with pregnant 
urine Two reagents are used (I) A 
bromine reagent consisting of 1 cc of 
bromine 100 cc of glacial acetic acid and 
300 cc of distilled water, (2) an alkaline 
reagent, consisting of 10 Gm of ammo 
mum carbonate dissolved m 90 cc of 
distilled water to which is added 200 cC 
of ammonia, 2 to 5 cc of the bromine 
reagent is added to 5 cc of filtered urine 
ihen 3 cc of the alkaline reagent is added 
and the mixture is thoroughly shaken 
and placed m a steaming bath for three 
minutes The appearance of a mauve 
color changing gradually to reddish pur 
pie, indicates a positive reaction This 
fest IS not very reliable. 


Tests for Viability of the Ovum 
The viability of pregnancy may be deter 
mined by the hormone test when it is too 
early to determine it by other means 
In cases vv here any one of the accepted 
pregnancy tests was first positive and 
then became negative there is an indica 
tion that the fetus is no longer viable 
When pregnancy tests were previously 
not made and pregnancy is suspected, the 
viability of the embryo or fetus may be 
determined, according to Spielman, Gold 
berger and Frank,, by the female sex 
hormone blood determimtion During 
pregnancy the female sex hormone is 
found to be definitely increased The 
finding of no increase of this hormone in 
the blood above the normal indicates that 
pregnancy does not exist or that the 
product of conception is dead 
Indication for Pregnancy Tests 
Uterine pregnancy may, according to 
Goodale be diagnosed by the Aschheim 
Zondek test or the Friedman modifica 
tion, one week after the first missed 
period The Friedman method has given 
correct results m 98 per cent of the 
author s senes of cases 

Diagnosis of ectopic pregnancy by 
this test IS not quite satisfactory It is 
positive III only about 50 per cent of the 
cases When the test is positive in a 
case of supposed ectopic pregnancy it is 
significant When the test is negative 
it does not rule out ectopic pregnancy 
The pregnancy test is markedly posi 
live in cases of hydatidiform mole and 
chononepithelioma If the test remains 
positive following surgery or radiation 
it indicates that there is a metastasis If 
it becomes negative and remains nega 
tive, it indicates that the treatment has 
been successful and that there are no 
metastases In the presence of hydatidt 
form mole and chononepithelioma blood 
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cholesterol js increased, and sedimenta 
tion rate is moderately increased 
Directions for Collecting Urine 
for Pregnancy Tests Omit fluids 
after 8 o clock the night before collecting 
the urine 

Use the first specimen passed in the 
morning 

Secure a cathetenzed specimen if the 
patient is bleeding from the vagina 
Put specimen m a sterile bottle Bot 
ties which have previously contained a 
chemical or perfume may spoil the hor 
mone 

If specimen is to be mailed, put m a 
pinch of bone acid or a crj stal of thymol 

Urine Teat for Testicle Tumors 
According to Goodale, the Aschheun 
Zondek pregnancy test may be positive 
in embryonal adenocarcinoma, seminoma 
teratoma, and chononepithelioraa of the 
testicle The test remains positive if 
there are metastases following excision 
or radiation of the primary tumor It 
becomes negative if the treatment has 
removed all of the tumor 
Ferguson has reported on the quanti 
tative Prolan A excretion m 117 cases 
of teratoma testis He found that a pa- 
tient with this type of tumor will excrete 
from 50 to oO 000 units of Prolan A per 
liter of urine Irradiation of the primary 
tumor and its metastases causes a de 
crease m ihc excretion of Prolan A 
Local recurrence is accompanied by an 
increase m Prolan A Serial examina- 
tions of the unne for this hormone, 
therefore j,i\e im[>ortant prognostic in 
formation 

Miscellaneous Tests 

Tctt for Amehtati* 

Craig’s Complement Fixation Test 
TIic antigen is an alcoholic extract of 


cultures of Endamoeba histolytica This 
test xs also positive for earners and may 
be used m suspected cases where the 
amebae are not discovered in the stool 

Test for Bacillary Dysentery 
Agglutination Test Positive agglu 
tinations are often found in dilutions of 
1 1000 or higher for the various types 
of dysentery bacilli A negative finding 
does not necessarily exclude the infection 
(See pp 1019 and 1062) 

Teat for Diphtheria 
The Schick Test This test is to 
determine the comparative immunity of 
the individual to diphtheria It consists 
of injecting mtradermally, in an area 
upon the upper anterior surface of the 
forearm, 0 1 cc of a diluted mixture of 
diphtheria toxin The appearance of an 
area of redness measuring from one to 
two centimeters m diameter at the point 
of injection, m from 24 to 48 hours, 
constitutes a positive reaction This indi 
cates that the individual is not immune 
to diphtheria 

Testa for danders 
Complement Fixation Test The 
antigen is prepared from se\eral strains 
of bacilli mallei (See p 1020) 

Konew’s Test A culture of bactlh 
mallei IS placed m a test tube to the depth 
of 3 or 4 cm and blood serum from the 
patient is introduced below the culture 
by means of a pipette A positi\e re 
action constitutes a cloudj ring at the 
junction of the two liquids 

Strauss’s Reaction The inoculation 
into the peritoneal cavitj of i male 
guinea pig of material containing 
lent bacilli mallei causes the doclopmcnt 
of scrotal lesions 
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Test for Lymphogranuloma 
Ingutnale 

The Frei Test The Frei test for 
Ijmphogranuloma inguinale consists of 
the mtmdermal injection of 0 1 cc of 
sterile (prepared by heating) pus ob 
tamed from a lesion of lymphogranuloma 
gland A positive reaction is indicated 
by the appearance of a red and indurated 
papule surrounded by a dull red areoli 

Test for Infectious Mononucleosis 
( Glandular F eter ) 

The Hcterophile Antibody Test 
This depends upon the agglutination of 
sheeps corpuscles by high dilutions of 
the serum of the patient (See p 1064) 

Test for Jaundice^ Spirochetal 
(TTeiVs Disease) 

(Leptospira Icterohemorrhagiae) 
The most reliable test is the intrapen 
toncal injection of a guinea pig with 5 cc 
of the patient s blood or urinary sedi 
fnent Autopsy of the guinea pig shows 
jaundice of the skm and widespread 
small hemorrhages into the tissues and 
Cleans 

Tests for Hodgkin’s Disease 
Gordon s Biological Test It is 
claimed that when lymphadenomatous 
tissue IS injected mtracerebrally into 
rabbits it causes the deveVapTOent of char 
acteristic lesions m the rabbits nervous 
tissue This IS accompanied by ataxia 
spasms and paralysis A negative re 
action does not exclude the disease 
Dorothy Reed cells (giant cells) are 
found m the lymph nodes 

Tests for Hyperthyroidism 
The Goetsch Test The Goefsch test 
is performed to ascertain thyroid hyper 
activity It depends upon the fact that 
the administration of adrenalin chloride 


stimulates the sympathetic nervous sys 
tern The test is earned out as follows 
One half cc of 1 1000 solution oi 
adrenalin chlonde is injected subcuta 
ncously Observations on blood pres 
sure pulse rate respiratory rate nerv 
ousness tremor sweating, si 2 e of pupils 
and condition of tbe skm as to flushing 
and paling arc noted every five minutes 
over a period of one hour In a patient 
suffering from exophthalmic goiter it 
will be noted that all symptoms are 
greatly exaggerated and may last for the 
entire period of observation In normal 
individuals a slight increase in pulse and 
respiratory rate is noted but this lasts 
for only five to ten minutes 
The Iodine Tolerance Test The 
technic employed by Watson for per 
forming the iodine tolerance test is 
briefly as follows With the patient m 
the fasting state m the morning an 
amount of Lugol s solution containing 
250r (gamma) of iodine per kilogram of 
body weight, after being diluted with 
IS cc of 085 per cent NaCl solution 
IS injected intravenously Samples of 
venous blood of about 12 cc each are 
obtained immediately before the injec 
tion and five minutes two four and six 
hours afterwards These samples are 
received m tubes containing a small 
amount of potassium oxalate which 
serves as an anticoagulagent Food is 
withheld from the patient during the test 
period 

The concentration of iodine m each 
sample of whole blood is estimated by 
means of a method described by Perkin 
In tins procedure 10 cc of blood are 
placed man ckel crucible together with 
2 Gm of potassium carbonate and com 
busted on a hot plate and in a muffle 
fuma« for 4^ hours The charred mass 
IS extracted with alcohol filtered and 
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ihe filtrate is evaporated to drjness The 
residue which remains is dissolved m 
water and when the solution is made 
slightly acid with H2SO4 and a drop of 
freshly prepared bromine solution is 
added, the iodine is oxidized to lodate. 
The addition of potassium iodide frees 
the iodine which is estimated by titration 
with 0001 N sodium thiosulfate solu- 
tion with starch serving as an indicator 
“The lodme content of the blood speci- 
men secured five minutes after the injec- 
tion of the Lugol s solution minus that of 
the preliminary control sample, is re 
garded as representing the maximum 
increment caused by the injected iodine 
and IS consequently recorded as 100 per 
cent With this value as a basis, the 
findings for the other samples arc ex 
pressed according!) While the results 
so obtained represent the relative ratlier 
tlian the absolute iodine concentrations, 
the) do provide an indication of the rate 
of disappearance from the circulating 
blood of the injected iodine m \ specific 
lime.” 

Watson found that m the normal 9 to 
23 per cent of the injected iodine rc- 
nuincd m the blood stream six hours 
vftcr Its injection In th) rotoxicosis and 
li)I>crlli)roidisni, all of the injected 
iodine was removed wiihm six hours 
In h)j>oth)roidisni the average quantity 
of iodine in the blcKxl six hours after its 
inja.ttoii was grevUr tlnii normal 

TmI for I’ancrtaiuit and 
llypcrlhyrolditni 

Loewis Test This dqiciids ujion an 
utcrcavc m the irnlahilu) of ihc sjmpa- 
ihctic nervous sjsicni due to li)po>ccre 
lion of miuhn, and ,$ j«rrfarinef| it fi,J 
lows 

lv>o drips of 1 1(00 aim aim arc 
mtinnl into die esc and the iiijit is 


Diagnosis 

examined 15 minutes later Dilatation of 
the pupil is indicative of a lesion m the 
pancreas affecting the islands of Danger 
hans, particularly if hyperthyroidism can 
be excluded If the pupil remains undi 
lated at the end of 15 minutes, two more 
drops should be instilled and observation 
made 15 minutes later 

In hyperthyroidism, the administration 
of two to three drops in the eje causes 
prompt mydriasis which lasts from ten 
minutes to one hour or longer (See also 
p 1063) 

Test for Psittacosis 
Complement Fixation Test The 
patient’s blood is used ds the antigen 
(See p 1020) 

Test for Rabies 

The brain tissue of the rabid animal 
IS examined for the Negn bodies These 
are round, oval or somewhat irregular 
structures varying in size from 05 to 
18,1 (microns) and are usually found m 
the multipolar cells of Ammon’s horn 
(hippocampus major) Their presence 
IS posiine proof that the animal had 
rabies 

Tests for Scarlet tever 
The Dick Test. This is utilized for 
detennuung the presence of imniunil) 
The test consists of injecting intradcr- 
mally 0 1 cc of a ailtiirc of a '•ix.ciall) 
prepared scarlet fever streptococcus solu 
lion The reactions are observed ^t the 
end of 24 hours An areola of from ore 
to three centimeters m diameter is con 
sidcred (lusiUvc A larger area which i* 
inarketll) real and swollen indicates strong 
suscqitibilit) to scarlet fever A nega 
live reaction irulicatcs imiiiunitv. 

Umbers Test This is for the d^S‘ 
noMs of scirkl fever \dil two droj » ol 
■» 30 jtcr cent conccniratcel lijdrochlonc 
acid. 2 cm of jfcara<hmcth>lauiido!i<-nza 
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dchjde dissohcd in 70 cc. of water to a 
small quantitj of urme Tlie appearance 
of a red color is said to be positive for 
scarlet fever 

The Schultz-Charlton Test: WTien 
scarlet fever antitoxin or convalescent 
serum is injected into the skin of a sus- 
pected scarlet fever patient, and blanch- 
ing of the skm occurs at the site of 
injection, it indicates a positive reaction 
The injection of scarlet fever scrum m 
die same patient's skm will not cause 
blanching 

Teats for Trichmosit 
The Bachman Test: If the mtra- 
dennal injection of a one per cent solu- 
tion of powdered tnehma iarvac causes 
a well defined area of edema to develop 
within a week, the test is considered 
positive for trichinosis 
Muscle Biopsy: This may disclose 
the presence of the TnchmeUct Spiralis 

Teals for Tuhcrculotia 
The Mantoux Intracutaneous Test 
(Mendel’s Test) : This consists of the 
intradcrmal injection of either 0 1 cc of 
a 0 005 per cent or ^no mg of a solution 
of old tuberculin or a 0 0002 mg of 
P P D (purified protein derivative) new 
tuberculin 0 1 cc of a control solution 
consisting of 0 5 per cent phenol is m 
jected a few inches above or below llie 
test area A positive reaction consists of 
an area of swelling at the site of tlie 
tuberculin injection, 5 mm or more in 
diameter, within 24 or 48 hours 
The Von Pirquet Test Tlie skin 
IS slightly scarified over a small area, a 
small drop of old tuberculin is placed on 
and rubbed into this spot A control 
with glycerin sterile bouillon is made m 
a similar manner several inches distant 
from the test field The excess of tuber 


culm IS w iped off within fiv e minutes A 
positive reaction consists of the appear- 
ance, m 24 to 48 hours, of a red areola 
over the tuberculin treated area and none 
over the control 

When the reaction subsides, a brown- 
ish pigmented area may develop and last 
for several weeks 

Moro Test; This consists of rub- 
bing into an area of the skm, about 1^4 
inches square, upon the anterior aspect 
of the clicst or the inner side of the arm, 
about 0 5 Gm of an ointment containing 
equal parts of tuberculin and sterile an- 
hydrous lanolin xk positive reaction »s 
indicated by the appearance of small 
papules over the treated areas m from 
24 to 48 hours The rash fades slowly 

Calmette’s Eye Test One or two 
drops of a 05 per cent purified old 
tuberculin solution is instilled into one 
eye The development of conjunctivitis 
in the treated ey e, m from 12 to 24 hours, 
constitutes a positiv e diagnosis This test 
IS now seldom used In the presence of 
ocular disease the Calmette test is dan- 
gerous 

The Patch Test A small piece of 
linen impregnated with P P D (purified 
protein demative of tuberculin) is ap 
plied to the arm or forearm and per- 
mitted to remain ui situ for 24 hours 
On remov al of the patch, the presence of 
an erythematous area denotes a positive 
reaction 

Hypodermic Injection Test (The 
Tuberculin Test) This is probably 
among the earliest tests performed for 
the diagnosis of tuberculosis and is at 
present displaced by the Mantoux, Von 
Pirquet and Patch tests This test con 
sists of the hypodermic injections of 0 01, 

0 1, 1, 2, 5 and 10 nig of old tuberculin 
5ua:ess!vely three or four days apart, 
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after the patient s temperature has been 
determined A rise of 1° F withm 8 to 
12 hours after an injection constitutes a 
positive reaction If the temperature nse 
IS noted after any one of these injections, 
further injections are not necessary If 
no rise in temperature occurs after the 
largest dose, the test is considered nega 
tive 

Tests for Cerebrospinal Tuberculosis 
The Levinson Test This is based 
upon the finding that Uie ratio between 
the alkaloidal precipitate formed by sul 
phosalicyhc acid and ilie metallic prectp 
itate formed by mercuric chloride 7s 
altered A positive reaction is indicated 
when the mercuric cliloride precipitate is 
three times as great as that formed vviUi 
sulphosalicjlic acid In the normal, tlie 
mercuric chloride precipiutc forms slowly 
and IS feathery , while the sulphosahcylic 
acid precipitate starts forming rapidly 
and IS heavy and compact 
Tryptophan Test (Lichtenberg) 
When the cerebrospinal fluid in a lest 
tube is slowly brought m contact with the 
reagent inU a violet ring is formed at 
tlie junction the reaction is considered 
positive The reagent in tins test consists 
ol concentrated iiydriKlilonc acid (15 to 
18 cc ), two or three drops of i two per 
cent formaldehyde solution and I to 2 
cc of 006 iK-r cem sodium nitrite solu 
non In tlic absence of tuberculous men 
uiguis there is cither no ring at tlie point 
of contact < r a I rovvn ring is formed 

Tests for Undulant Ferer 
This gives a iwsitivc aggluimation rc 
unr II m high dilutions (Su. Aggluti 
iiAlKTns Tests p lOlOandncxtohiinn) 
Burnet Iniradcrmal Test A snuU 
pouiiny of a Idirate of a 20 <h) b. uilton 


culture of micrococcus melitensis is in 
jected intradermally If positive, there 
will appear within six hours after the 
mjartion, an area of redness and swelling 
at the point of inoculation, and at times 
also a rise in temperature and headache. 

Agglutination Tests 

Agglutination tests may be performed 
by two methods the macroscopic and the 

microscopic 

The Macroscopic Method In this 
method the blood serum is placed in eadi 
of seven test tubes , the first tube is un 
diluted and each of the following tubes 
IS progressively diluted so tliat they con 
lam 1 10, 1 20 1 40, 1 80, 1 160 and 
1 320 To each tube is now added 05 
cc of the suspension of killed bacteria 
for which the test is performed This 
doubles the dilution of the serum in each 
of the tubes each having the following 
dilutions 1 20 I 40 1 SO, 1 160» 

I 320 and I 640 These tubes are thor 
oughly shaken and then placed m an 
incubator for 8 to 12 hours Positive 
reactions consist of the formation of a 
sediment made up of agglutinated bac 
tena at the bottom of the tube, the rest 
of the tube conlents remain dear The 
lubes in which the agglutinations occur 
indicate the degree of concentration 

Tims concentrations nuy be positive m 
1 40 1 60, I 320 etc , the higher the 
concentration, the more positive is the 
reaction 

The Microscopic Method A senes 
of dilutions of the scrum is arranged as 
m the macroscopic tot \ droplet of 
each diluted serum is placed ujxjn a slide 
and to each droplet of diluted scnim i* 
added a looj ful of a 24 hour-old boud'on 
euliurc of the organisms to t*c tested. 
Lveh 1 $ examined according to the harg 



Other Diagnostic Tests 


1063 


mg drop method after a 2 hour incuba 
lion Under the oil immersion lens the 
positive slides will show dumped motion 
less masses of bacilli 
The agglutination tests are eniplojcd 
for the detection of typhoid fever, para 
typhoid fever, tularemia, undulant fever, 
etc In these cases Ute known bacteria 
are brought m contact wiUi a suspected 
or unknown serum The agglutination or 
clumping of the bacteria by the serum 
m high dilutions identifies the disease 

Test Jor Pancreatic Disease (Other 
Than for Diabetes) 

Serum Amylase The norma! values 
of serum amylase are between 70 and 200* 
units In acute inflammation or obstruc 
tion of the pancreas the amylase values 
may reach 3000 units An increase m 
the serum amylase is occasionally found 
also in those suffenng from affections of 
the gastrointestinal tract adjacent to the 
pancreas t e, cholecystitis, peptic ulcer 
gastritis and some liver affections Mod 
erately increased amylase values are at 
times also found m mumps typhoid fever 
and other infections 
Test (Somogyi’s Method) To 1 cc 
of blood serum or plasma is added a mix 
ture of 5 cc of 1 5 per cent cornstarch 
solution and 2 cc of 1 per cent sodium 
chloride solution and this is incubated 
for 30 minutes at 104® F (40® C) Then 
to this are added 1 cc of 5 per cent solu 
tion of copper sulfate and 1 cc of 7 per 
cent solution of sodium tongstate This 
mixture after shaking is filtered and is 
analyzed for sugar Correction is made 
for the presence of glucose in the serum 
and substrate The result is expressed 
ui milligrams of glucose liberated per 
100 cc of serum Two hundred units of 
amylase is represented by 200 mg of 
glucose liberated per 100 cc of serum 


Urine Amylase The normal values 
of urine amylase is 3 to 32 units In pan- 
creatic disease the urine may contain 200 
or more units This test depends upon 
tlic quantity of urine capable of neutraliz 
ing 5 cc of a 1 per cent starch solution 

Serum Lipase Normally tlie blood 
serum contains very little if any, lipase. 
In pancreatic disease the lipase values 
may be as high as 10 units or more per 
cc of serum The technic of this test is 
involved and requires considerable tech 
meal skill and laboratory facilities An 
increase in the serum lipase is at times 
also found m liver disease and carcinoma 
of the ampulla of Vater 

Tests for Kola Asar 

A positive diagnosis of kala azar by 
laboratory methods can only be made 
when the Leishmania donovani are found 
m blood smears or m smears of material 
obtained by puncture of the liver, spleen, 
sternum or infected glands A measure 
of corroboration in the diagnosis of kala 
azar and schistosomiasis in the presence 
of suggestive clinical signs may be had 
by one of the following three simple tests 

I The Water Test To 0 6 cc of 
freshly distilled water m a small test tube 
add 0 02 cc of freshly drawn blood and 
shake gently Allow this mixture to stand 
for five minutes If it becomes cloudy 
or if at the end of ISminutes there occurs 
a definite sediment the test is considered 
positive 

II The Formalin Test To 1 cc of 
clear serum add one drop of 30 per cent 
formalin solution and shake until well 
mixed Allow this to stand for IS mm 
utes The test is considered positive 
when the mixture solidifies to the con 
sistency of the white of a hard boiled egg 
This reaction is usually seen in old cases 
of kala azar 
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III The Antimony Test In posi 
tne cases a heavy precipitate is formed 
when two drops of the patient s serum is 
added to 1 cc of 0 5 per cent soIuUon of 
urea stibamme or other penta\alent anti 
mony compound 

These tests may also be positive m bac 
terial endocarditis or m other conditions 
associated with a marked increase m 
serum globulin 


The Congo Red Tesl 
for Amyloidosis 

This test IS based on the affinity of 
Congo red for amyloid 

Test 0 25 cc of 1 S per cent aqueous 
solution of Congo red per Kg of body 
weight IS injected mtravenouslj The 
imximum amount is not to exceed 18 cc 
About lOcc ofbloodiswithdrawn (from 
one of the \ems not preuous!> used) 
after four minutes and after one hour 
These specimens are centrifuged and the 
separated plasmas arc compared with 
each other m a colorimeter Tlie four 
minute specimen serves as a standard 
and is considered as containing 100 per 
cent of the dje 

The one hour specimen is the indi 
citor as to the amount of dje absorbed 
1)) the tissues md therefore cleared from 
the blood Nonnallj the rate of absorp 
tion from the blood is slow and the one 
hour specimen ma) have cleared onlv 
from 10 to 30 per cent of the dje In 
amjlo.dosis the blootl is cleared rapidly 
•^o that the one hour specimen may con 
lyn no dje or onlj a small amount A 
clearance of ov cr 60 per cent is suspicious 


The llrterophile Antibody Test 
nm tc^i dqwn Is «j«n the agglutmi 
an I hcmolivins in the Hood Iiavinjr 
afimitv for other antii.ens or aiitiW 
tiu c for which thev are sjwil 


Paul and Brunnel m 1932 reported 
that about 90 per cent of patients suf 
fenng from infectious Ijmphocjtosis 
(glandular fever, infectious mononucle 
osis) possess m their blood serum 
heterophile antibodies m the form of ag 
glutiniiis for sheep red corpuscles m a 
tUer of 1 to 32 or higher 

Nonnal persons may show a positive 
seroreaction m a liter of 1 to 8 and 
individuals to whom horse serum was 
administered may show a positive reac 
tion in dilutions of 1 to 6+ or higher 

In infectious mononucleosis during 
the first week or 10 dajs agglutination 
reactions may be present in low titer 
after the second week the titer may be 

1 to 256 or higher usuallj remaining 
high up to the fifth week when it falls 
off rapidlj In a small number of cases 
the heterophile antibody test is negative 
This IS more likely to be found among 
very joung children 

A teniporarj positn e Wassennann re- 
action may be elicited m a small per 
centage of cases diinng the height of the 
disease, that is during the period m 
which the agglutmms are present m 
high liter 

Tlie technic of the heterophile aiiti 
bodj test is that of the igglutination test 
(SiF p 1062) excqit that 0 5 cc of a 

2 per cent suspension of washed packed 
sheeps corpu cics is used instead of Oa 
oc of a susjieiision of kilkd sj ccific 
bacteria 

To make the htttrophile antilxKlv lest 
more specific for glanduhr fever (m 
fectiius mononucleosis) and exclude 
nonnal agglutinins and agghiliiuns due 
to horse strum administration Bade) 
ind Rafftl and Dav idson intrfxJuced dif 
ftrcntial ahsorjjtion tots widi guinea 
pig kidnev and ox cells 
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CHAPTER XXXVIII 
Parasites and Parasitic Infections 


While a fairly large number of para- 
sites causing specific diseases are found 
m the blood and in other tissues of man, 
the greatest majority of parasites ha\e 
their habitat ^\llh 1 ll the gastrointestinal 
canal and ma) cause local or sisteniic 
diseases 

Animal parasites affecting man arc 
classified according to their structures 
into three divisions Some of these classes 
are further subdivided into behavior and 
structural groups, each of which is re 
sponsible for a specific t>pe of disease 
The three mam div isions are Spirtichetes, 
Protozoa, and Metazoa The last group 
includes Trematodes or Flukes, Cestodes 
or tapeworms and flatworms, Nematodes 
or roundworms. Insects and other Ar- 
thropods 

Spirochetes (Spirocliaetales) 

The spirochetes really belong to the 
order of Schizomycetcs, an intermediate 
betw een bacteria and protozoa They in 
fest the solid tissues, blood, spinal fluid 
and occasionally the urine The sub 
groups of this division are (c) The 
Treponema pallidum, causing syphilis 
(See p 56), (6) the Treponema pete 
nue causing jaws (See pp 56 and 
143) , (c) the Spirillum minus causing 
ratbite fever (See p r6) (rf) the 
Spirochete borclta causing relapsing and 
tick fevers (See p 56), and (r) the 
Leptospira tcterohaemmarfiagiae causii^ 
Weil s disease (See p 56) 

Tlie Protozoa 

The protozoa belong to the lowest am- 
mal kingdom and are unicellular organ 


isms They are subdivided into four 
groups 

(а) The Sarcodmta Possessing 
Pseudopodia To this group belongs the 
Endanioeba histoljtica (Entamoeba his- 
tolitica) which causes ambiasis or amebic 
dysenterj (See p 57), and the non- 
pathogenic group of aincbae, i c , ameba 
coll, endohmax nana, lodamoeba but- 
sclihi and dientamoeba fragiha The 
habitat of tlic ameba group is the colon 
Tlicv enter the body with infected food 
or drink containing the organisms or 
their cjsts 

(б) The Sporozoa’ To this group 
belong the four species of plasmodia 
responsible for malaria (See p 57 and 
10^) These are the plasmodum iivax, 
causing the benign tertian tjpe of ma< 
laria, the plasmodium utalartae, causing 
the two quartan types, the plasmodium 
falciparum, causing the estivo autumnal, 
tropical quotidian malignant tertian and 
subtertian tjpes and the plasmodium 
ovale, which resembles the vivax species 
The plasmodia are transmitted to man 
by an Anophehne mosquito (See p 
1087) and may also be transmitted by 
injecting blood from a malarial patient 
into the circulation of a normal indi 
vidual 

Others of the sporozoa group are the 
coccidta and the sarcosporidia which are 
prevalent in herbivorous animals The 
sarcocystis hndermanni causes sarcospo 
rtdiosts m man These organisms are 
found m the striated muscle fibers of 
the tongue larjnx and mjocardium 
Among the sporozoa group may also be 
mentioned several species of toxoplasma 
(1067) 
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which cause the rare disease of child 
hood Toxoplasmosis The organisms 
are usually found in the brain spinal 
cord choroids heart and in the skeletal 
muscles thus causing toxoplasmic en 
cephalitis and systemic infection 
Toxoplasmic Encephalitis Sabin^ 
reported two cases of toxoplasmic en 
cephalitis in children One a boy age 
6 >ears died within one month after 
onset The outstanding symptoms were 
headache comulsions and \omiting The 
temperature ranged between 996“ and 
101* F during the first 20 da>s and 
subsequently rose to a higher le\el and 
reached 108 4" F just before death 
The other case was a boy age 8 > ears 
who developed atjpical encephalitis and 
recovered m nine da>s Both cases had 
toxoplasma m the spinal fluid and toxo 
plasnu were isolated from guinea pigs 
inoculated with the patients spinal fluid 
Systemic Toxoplasmic Infection 
in Adults Pinkerton and Henderson^ 
reported two such fatal cases In each 
case there was a history of Uie patient 
having picked some ticks from off his 
bod} The clinical manifestations were 
fever adenopath} a maculopapular 
eruption involving the entire body but 
sparing tlie palms of the hands, soles of 
the feet and scalp Both cases shov\ed 
signs of lung mvoKcment and general 
toxemia The toxoplasma were rccov 
crcil frim ilic lungs and were isolated 
from guinea pg» injcctul with the pa 
ticnt s blood 

(f) The Parasitic Infusoria Group 
(eiliatcd rrolo.oa) To this group be 
loi gs UahnttJiuiii coli which cau«c Ra 
Tl'c organisms are found in 
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the colon of man and may cause chronic 
diarrhea with more or less blood in the 
stool The parasites are prevalent in 
the intestines of the pig and wild rat 
The Balantidium mtnutum and theNycto 
therus jabo are infusoria which rarely 
invade the human intestinal mucosa 
(d) The Mastigophera or Flagel 
lates This group includes trypanosoma 
gambtense and trypanosoma rhodcsiense 
which cause trypanosomiasis or sleeping 
sickness the trypanosomiasis enut 
which cause Chagas disease tht LeisJi 
manta donovam which cause Kala Azar 
the Letshmania tropica which cause 
Cutaneous Leishmaniasis and Mucocu 
taneous Leishmaniasis (American Leish 
maniasis) These invade the blood 
stream the glands and other structures 
of the body In addition there is a group 
of flagellates that mv’ades the intestines 
and may cause diarrhea or other minor 
s>Tnptoms 

Trypanosomiasis (Sleeping Sick 
ness) There are two types of sleeping 
sickness found m Africa The wild type 
found in the Belgian Congo Uganda 
and Tangan}ika Territory is an infcc 
tion b} the trypanosoi la gambtense car 
ned b} two species of Tsetse fly 
Jina palpalis and Glossina tachinoides 
The disease runs a relativel} mild course 
cxliibitiiig a moderate intermittent fever 
iome er}thematous skin areas palpable 
l}mph glands localized edema nioder 
atcly enlarged spleen and drowsiness. 

The snere type is found chicfl} 
'f)asaland and Rhodesia and is caused 
Trypanosoma Rhodcsiense which i* 
transmitted b> the bite of the Tsetse flics 
Glossina Morsiians and Glossina S yi* 
nertom This t)-pc runs a shorter but 
severer course The clinical manifesta 
tions may Ijc divided into two stages 
The first stage is marked bv a $Iowl> 
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developing irregular mtvrmittcnl fever, 
the periods of remission arc variable 
There arc headadicandprogressivewcak 
ness Tiic skm shows a patchy erythema 
localized edema and hypcrparethesia 
The lymph glands enlarge and are 
lender, the spken and liver gradually 
enlarge and anemia develops The sec 
ond or cerebral stage may dev elop vv ithin 
several months or a year or more The 
outstanding symptoms are increased 
weakness mental dullness and disinch 
nation for exertion The face is puffv 
and carries a vacant expression The 
gait IS slow and shuffling There de 
velop tremors, headaches and sonmo 
lence from which the patient may be 
aroused with diRicuIiy Paralysis of the 
lips nuchal ngidity and maniacal symp- 
toms are terminal manifestations The 
blood may contain the organism but in 
small numbers ammal inoculation may 
aid in the diagnosis 

Chagas Disease {South American 
’I'rypanosomiasis) This is a form of 
sleeping sickness found chiefly among 
infants and young children m South 
America It is caused by the Trypano 
sotna cru^i which is transmitted by a 
reduviid bug of the genus Trailoma 
The clinical manifestations are divided 
into two stages acute and chrome Dur 
ing the acute stage the organisms are 
found in the blood The symptoms are 
fever myxedematous swellings listless 
ness alternating With irritability enlarge 
inent of the lymph glands spleen liver 
and thyroid The thyroid gland becomes 
especially large and hard During the 
chronic stage the organisms are found 
in the tissues the symptoms are severe 
and depend upon the structures involved 
These may be cerebral cardiac adrenal 
(Addisonian) man festations etc The 


thyroid gland is large and stony hard 
causing various degrees of myxedema 

Kala Azar (Visceral Leishmaniasis 
Dumdum Fever Black Fever) This is 
an infectious disease running a protracted 
course it is characterized by huge en 
largcmcnt of the spleen moderately en 
hrged liver irregular fever and anemia 
with leukopenia The disease is prevalent 
in Eastern India Northern China and 
IS also met with m the Sudan West 
Africa Iraq the countries bordering the 
Mediterranean and m South America 

Kala Vzar is caused by the protozoon 
Lrtshmama donovant which may be car 
ned by a bedbug (fijjuj4: hemiptenis 
rotondatus) and possibly also by a spe 
cics of sand fly {phlcbotomus argenttpes 
or other species) 

The Leishmama donovant on entering 
the body, are taken up by the cells of 
the reticuloendothelial system where they 
develop causing the cells to burst and to 
discharge the parasites into the blood 
stream The entire reticuloendothelial 
system proliferates and infected plasma 
cells are found m the spleen bone mar 
row liver (KupfFer cells) and through 
out the body where reticuloendothelial 
tissue is normally found While the para 
sites are most numerous in the reticulo 
endothelial system many are also found 
m various other organs 

Symptoms The onset is insidious 
vith fever which may be continuous or 
remittent and it mav have a double or 
triple nse m 24 hours Chills may ac 
company each rise of temperature Tlie 
splenic enlargement becomes palpable 
after the first month by the end of the 
sixth the spleen is huge The In er also 
becomes enlarged There are progressiv e 
weakness emaciation and anemia The 
I«ikoc)tes may fall from 40CO to 1000 
per emm The blood platelets are low 
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and bleeding and coagulation time are 
prolonged Tlie serum globulin is m 
creased and the albumin is decreased 
The abdominal \eins enlarge and there 
may be edema of the legs Blood cul- 
ture and spleen and liver puncture will 
reveal the flagellated protozoon (For 
prcsiimptiv e tests see p 1063 ) 
Cutaneous Leishmaniasis (Oriental 
Sore Aleppo Boil Delhi Boil) This 
disease is found m India, Persia Pales 


tunng the lesion The insect vector is a 
phlebotomus sand fly 

American Leishmaniasis (Mucocu 
taneous, Nasopharyngeal or Brazilian 
Leishmaniasis, or Espundia or Forest 
javvs) This type usually affects the 
mucous membranes of the nose and 
throat, though the lesion may appear on 
anj exposed part of the body When 
the lesion invades the mucous surfaces 
It produces a fungating ulcer which in 
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The subvarieties of incliomonae are 
Tncliomojias fccalts, Pculairtchomotuis 
ardw dcUcih and dnlomastix mesntlt 
(Jlacrostoina mestuh, cliilomasttx dc- 
vainei, tetramitus mesnili) Their nat- 
ural liabitat IS m the colon and they may 
be recovered from the stool Other and 
less commonly found tlagelbtes m the 
intestines are The Lmbadouiouas tnUs 
linaUs {Washha iidM/iHahr), a very 
small flagellate; the Entcromoms honu 
fits, Fonseca, and Crai£f«a hoimnis In- 
testinal flagellates may cause diarrhea, 
cramps, digestive disorders, occasionally 
anemia, and often their presence is un- 
suspected 

Tho Metazoa 

Trematodes or Flukes. The flukes 
occurring in man are small nonseg 
tnented flat, usually longucor leaf shaped, 
organisms well supplied with suckers 
Most of the flukes are herniaphrodtUc, 
a few of the species, those infecting the 
blood, are unisexual Flukes may be 
classified according to their habitat m 
man as those infesting the intestines, 
those infesting the liver, those infesting 
the lungs, and those found m the cir- 
culating blood 

(a) Intestinal Distomiasis The 
Fasciolopsis buski, commonest of the 
flukes, in VVie smaW mtestme, and 

occasionally m the stomach of both man 
and pig The life cjcle of this as of 
other flukes, according to Barlow and to 
Nakagawa, is as follows The eggs dis 
charged with the feces in water are 
hatched as miracidiae m three or more 
weeks They then penetrate various spe- 
aes of snails and produce generations of 
rediae , these develop into cercanae and 
as such leave the snail and become en- 
cysted on aquatic plants When these 
plants are eaten raw, the encysted cer- 


canac find their way into the small mtes 
tine where thev mature into adult flukes 

Symptoms Intestinal distomiasis is 
divisible into three stages 

(1) The period of latency in which 
there are no characteristic symptoms ex- 
cept pcrliaps some unaccountable weak 
ness 

(2) The period of diarrhea m which 
there IS abdominal pain more or less 
diarrhea and a peculiar transparency and 
pufliness of the skm due to subcutaneous 
edema 

(3) The period of edema m which 
there develop ascites and edema of the 
genitalia, and of the lower extremities 
Tilts later spreads to the face and lungs 
Cardiac msufflciency becomes marked 
The skm is dry, harsh and icteroid, and 
the tongue is dr> The temperature is 
usually subnormal The disease is wide- 
spread in southern and western Asia, 
and (he nearby Pacific Islands Other of 
the intestinal flukes smaller than the 
Fasctolopsts bnskt, which cause enteritis 
and other manifestations of intestinal dis 
tomiasis, are indigenous to Africa, Asia 
and to some of the Pacific Islands These 
are the Watsoniiis watsom of Northern 
Nigeria, the Heterophyes heterophyes of 
Egypt, the Castrodtscoides homints of 
India and Assam, the Heterophyes no- 
tem wf Japan, Vkt ifetugomwius Vofeo- 
gasiai of Formosa, Japan and China , the 
Echinostoma tlocanitm of the Philippines, 
and the £ Malayannm of the Malay 
States 

(b) Hepatic Histomiasis: Liver 
flukes usually invade the bile ducts and 
may also travel to the pancreatic ducts 
The commonest of this group is the 
Clotiore/iis sinensis This parasite is 
prevalent in the Eastern Asiatic coun 
tnes and affects man and fish eating 
animals Massive infection with this 
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trematode %viU cause jaundice, anemia, 
ascites, edema, cachexia, bloody diarrhea 
and epistaxis Other flukes, cranmoner 
in animals than m man, are the Fasctola 
hepattca, found m sheep, Dicrocoeltum 
lanceaUtm found m herbivorous and om- 
nuorous animals, opisthorckis jeltneus 
found m the gallbladder and bile ducts 
of cats, dogs, pigs, foxes and at tunes, 
m man, and opisthorchis camnus found 
in wild dogs 

Life C^cle of the Liver Flukes The 


eggs are taken up by a snail (the 
parafassarultts striaiulus, or the Btihyma 
fuehstaua), which is the intermediate 
host After hatching, the cercariae escape 
from the snail and enter the bodies of 
certain fresh water fish and become 
encysted beneath the scales or m the 
deeper tissues where thej may survive 
for many jears The adult worm de- 
velops m man, dog, cat or ocher animal 
which has eaten the infected fish 

(<■) Pulmonary Distomiasis: The 
best known of the group of flukes caus 
mg pulmonar> distomnsis are the Para- 
gomim u^cstcrmanii Tliey arc found 
chiefl> m Eastern Asia and the Pacific 
islands The worms are for the most 
part encysted and are lodged not only 
m the lungs but occasionally also m the 


intestines, pancreas. Iner, spleen, Wa» 
der. epidid>niis. prostate and choroi 
plexes of the bram (T)zzer and Smi 
he) lever, cough, and blood> expo 
toration arc common sjmptoms whe 
the lungs are invaded Involvement i 
other organs will cause systemic an 
local reaction referable to those organ 
ife Cycle of the Lung Flukes Tli 
qS. Joclq, „a,er a, c.talej 
Lrjo. As sucli .he) are lakcn up b, 
ccrla.i. .jaartis it sna.l „l„cl. , 
ll e first inicnnctJiate host nic 


intermediate hosts are many species of 
fresh-water crabs and crawfish which, 
when eaten by man or animal, transmit 
the embryos to them On entering the 
stomach of their final host the embrjos 
are liberated from their cysts, penetrate 
the intestinal mucosa and work their way 
through the peritoneal cavity, dia- 
phragm, pleurae and lodge chiefly in the 
lungs and occasionally m other organs 
as adult worms The adult worms be- 
come encysted and lay their eggs which 
are discharged with the feces or sputum 
and which may also be recovered bj as- 
piration 

(d) Hemtc Distomiasis, Schisto- 
somiasis, BiJharziasis. The three 
species of blood flukes responsible for 
this condition are The Seliistosoiiia 
hcmatobiuin, the Schtslosonia Mansoiit, 
and the Schislosoiiia japomeum These 
worms, unlike the other flukes are of 
separate sexes 

The Schistosoma heiiiatobuint invade 
the portal system, the mesenteric 'em, 
the hemorrhoidal veins and plexuses but 
lodge chiefly in the veins of the urinary 
bladder and the bladder wall Hematuria 
renal calculi ureteral obstruction and 
infection are among the common sjTtip- 
toms There are also eosinophilia and oc- 
casionalljr dysenterj with tenesmus Tlus 
infection is prevalent in North Africa 
and the Near East 

The Schistosoma mansom infection oc 
curs m Africa, the West Indies and cer- 
tain parts of South America This worm 
invades chiefly the mesenteric veirs and 
causes chronic d^senterj, colic and ema- 
ciation 

Tlie Schistosoma Japonicmn causing 
Katajaiiia disease, invades chieflj the 
walls of the intestines and less frc<jucntlv 
the liver, "iplcen, lungs and brain, caus 
mg severe diarrhea djscntcr>, painful 
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bothr um latum D segments of Tacn a sag nata E segments of Taen a sol um F segments 
of D phjHobothnum latum 


■enlargement of the h\er and spleen 
dropsy and anemia and cerebral sjmp 
toms 

The Life C\cle of the Blood Fhke 
eggs are hatched in water and are 
taken up by certain snails The cercariae 
that develop in the snails escape in the 
^ater as free swimming larvae and may 
€nter the bodies of man or animal by 


either tl e al mentary canal or the skin 
With n the bod) of their final host thej 
develc^ into adult worms 

The Cestodes (Tenia or Tape 
worms) Tapeworms also infect men 
through an intermediate host and they 
occur in two forms One form resides 
in the small intestines of man in the 
adult state causing Intestinal Teniasis 
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the parasites having entered the intes 
tines as embryo with the 6esh of a spe 
cific host The other form is found m 
the muscles or other tissues of man m 
a developmental stage causing somatic 
teniasis 

Intestinal Teniasis The adult tape 
worms residing in the human intestines 
are 

The Diphyllobothrium Latum (Di 
bothriocephalus Latus Fish Tapeworm 
or Broad Tapeworm) This is the long 
est and broadest of the tapeworms It 
may attain from 3 to 13 meters (10 to 
40 feet) or more m length and from *4 
to % of an inch in breadth at its broad 
est end It gradually tapers down to 
wards its long thin neck reaching its 
narrowest part at the almond shaped 
head The segments are broad and 
short each segment contains a cen 
trally situated tortuous ovarian rosette 
where is also found us sexual orifice 
The worm is hermaphroditic The 
diph\llobotl num latm » is commonly 
found m the Baltic Sea reg on m Japan 
m Turkestan Poland Switzerland Ru 
mama and less frequently m the United 
States and Canada Before reaching the 
adult stage m man it passes through two 
intermed ate hosts When immature eggs 
from human stool enter a fresh water 
stream they undergo some development 
and when ingested by a c>clops or other 
crustacean further de\elop into procer 
cold lan-ae These Iar>ac when swal 
lowed by the pike or other fresh water 
fish develop into the pleroccrcoid stage 
and invade their tissues When the un 
cooked or insufTciently cooked flesh of 
the infested fish is eaten by man or by 
certain animals the larvae finally de 
vclop into adult worms and inlabt the 
mtcslmcs of their hosts Infection with 
this tapeworm maj cause no symptoms 


occasionally however it may cause a 
severe type of hyperchroimc macrocytic 
anemia resembling primary pernicious 
anemia Segments of various lengths 
and ovae may be found m the stool 

Tenta Sagtnata (Beef Tapeworm) 
Tilts worm does not attain the length or 
breadth of the fish tapeworm it may 
measure from 2 to 10 meters (6 to 30 
feet) in length and about Yi inch m 
breadtli the segments are longer and 
thinner than those of the fish tapeworm 
The genital pores alternate and are not 
centrally placed The head possesses 
four suckers but no booklets This tape 
worm may be found in human intestines 
wherever beef is eaten The ctstteefcuf 
bovts (encysted larva) is found m mus 
cle^ of infected cattle particularly m the 
pteryoid muscles When raw or rare 
infected beef is eaten by man the larva 
on reaching the human intestines dev elops 
into an adult worm Individual segments 
or proglottids of the worm are frequently 
found m the stool or may lodge in the 
rectum these often exhib t a crawl ng 
motion thus resembling individual 
worms The symptoms produced by this^ 
worm are vague there may be some 
abdominal pa n indigestion excessive 
appetite or anorexia and vomiting Ir* 
most instances the presence of the para 
site IS first man fested wlien found m 
the Stool 

Tenia Solium (Pork Tapeworm) 
This worm is smaller than the other two 
preceding types it may measure from 
2 to 3 meters (6 to 10 feet) in length 
The head is globular and possesses four 
suckers a restellum and a double row 
of hooks The proglottids are bisexual 
The adult worm res des in the intestines 
of man The larvae (cyslicerc ts cellu 
losae) are found m the stnated muscles 
of the pg wild boar brovn bear stag 
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dog, cat, monkc), and, at times, also 
m nun (Slf p 1077) Tins tapeworm 
IS transmuted to nun m two wa^s The 
common mode of infection m winch the 
adult worm evcntuallj lodges m Uie 
intestines is acquired by eating insuffi- 
cient!) cooked “measly pork,” or pork 
sausage made of pork infected with 
c)sticerci Pickling and smoking do not 
kill the c)sticerci The other and less 
frequent source of hunun infection 
uhere cysticerci lodge in the tissues and 
remain there as embryos (Somatic 
Temasis) is caused b) autoinfcction 
This may be brought about m two wa)s 
(1) By the regurgitation of segments of 
the adult worm from the intestine into 
the stomach during Aomiting, and (2) 
b) the transmission of oncospheres 
through food which came m contact with 
hands or clothing contaminated with m 
fected human feces For the worm to 
reach its adult stage in man, the embr>o 
must undergo further development in 
the hog or other intermediate host In 
fection with this tapeworm is found most 
frequently where uncooked pork prod- 
ucts are consumed and where sanitary 
regulations are lax 
Hymenolepis Nana (Dwarf Tape 
worm) This tapeworm is common 
m Southern United States, m Sialy, 
Italy and other parts of Southern Eu- 
rope and in India It measures from 
2 5 to 4 cm (1 to inches) in length 
It inhabits the small intestines of man 
and, according to Grassi, does not re- 
quire an intermediate host for its de- 
velopment The eggs hatch out m the 
intestines and there develop into em 
bryos The embryos penetrate the mu- 
cosa of the intestines and further 
into cercocysts , as such they attach 
themselves to the vnlli of the intestines 


where tliey develop into mature worms 
The symptoms produced by infestation 
with this worm are similar to tliosc pro- 
duced by other tapeworms, t e, vague 
digestive disturbance, irritability, weak- 
ness, etc Examination of the stool may 
identify the worm, its eggs or its cerco- 
cysts A similar tapeworm, Hyincnolep- 
sts jralcrna, is found in rats Larval 
forms of this worm may also develop in 
insects that ingest the eggs 

Somatic Teniasts The tapeworms 
residing in tlieir developmental stage in 
the tissues of man are 

DtphyUobothriam Mansom (Dog 
or Cat Tapeworm) In its plerocercoid 
stage it is known as Sparganum man- 



Fig 3 — Dorsal or male aspect of a pro- 
glottid of Diphyllobothnum latum. T, 
Testes yd Vas deferens 


font Its life cycle is similar to that of 
the diphyllobothnum latum except that 
it does not occur in man m its adult 
form Its life cycle is as follows The 
adult worm is found in the intestine of 
dogs or cats , the eggs in the feces of an 
infected animal are ingested by small 
crustaceans or by cy clops leuckarti, the 
first intermediate hosts in whom they de 
velop into procercoid larvae This host 
may m turn be swallowed by the second 
mtermediate host which may be man 
or other mammal bird snake or frog 
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la the second host the lanac are liber- toms are pain, local suelling and edana. 
ated, penetrate the stomach and find Sparganum Proliferum: This is 
their waj under the peritoneum and pre\alent in Japan The cerci cause 
thence migrate to the somatic muscles, superficial nodules and ma> affect \ari 
the pleurae, the ejes, the genital tract ous tissues Elephantiasis ma^ result 



S. a. S. Jsyyteua FueltlepjU 6«4tU 
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The symptoms prcxiuccd b\ thii uonn 
are more suerc uhen the Iar\ae imadc 
llie tissues forming c)stictrci celtulosac 
than when the adult worm resides m the 
intestines The cysliccrct cclluhsae maj 
occupj an> organ or tissue of the hod> 
These c> sts ha\ e been found in the brain 
the eje the heart tiie lungs the h\er 
the abdomen the striated muscles and 
m the subcutaneous tissue Thej ma> 
occur m large numbers The dmical 
■nanifestations depend upon the site of 
the iinasion Irregular fcNcr muscle 
pain headache anemia and transient 
eoainophilia are general findings When 
the brain is imoKed there nu> be local 
or general convulsions and other signs 
suggesting encephalopathy Involvement 
of the subcutaneous tissue is cliaracter 
ized b> the formation of palpable c>sts 
\ar>ing in size from a pea to tliat of a 
hazel nut Tliese may be found all over 
the body but chiefly m tlie upper half 
Massive infection particularly m vital 
organs may cause death 

Tema Multiceps (Coenurus Cere 
brails) The cysts of tins canine tape 
worm usually affect the brain of goats 
and sheep They ma> also invade the 
brain of man causing aphasia and epi 
lepsy 

Echinococcus Granulosus (Dog 
Tapeuorm) In their larval or cystic 
stage these cause Ec/iiiiococcus or Ny 
datid cysls The adult tapeworm inea 
sures 2 5 to 6 mm m length It inliabits 
the intestines of dogs jackals and 
wolves The intennediate hosts arc 
sheep cattle and pigs The larvae arc 
transmitted to man bj the drinking of 
w-ater or by the eating of raw vegetables 
contaminated with infected canine feces 
In man the embryo penetrates the m 
testinal mucosa invades the blood stream 
and maj lodge m the liver lungs brain 


kidneys bones and muscles causing 
Echinococcus or Hydatid disease 

Echinococcus or Hydatid Disease 
IS cliaractcnzed by the formation of 
cysts which arc often large and contain 
many I rood capsules and scohees Tlie 
liver IS the organ most frequently af 
fcctcd Occasionally an ecliinococcus cy st 
may undergo secondary infection and 
suppurate The disease may be acquired 
during childhood and may remain sy mp 
lomless for many y ears 

Dtagnosts Since echinococcus disease 
IS cliaractenzed by the formation of large 
cysts the clinical findings of a large liver 
containing a cystic mass or evidence of 
cyst It) the lungs bone or brain accom 
])anied by weakness and other signs of 
chronic ailment m one who had been 
m close contact with dogs particularly 
m rural districts should arouse suspi 
cion of this infection A positive diag 
nosis may be made by obtaining a 
positive complement fixation test and 
precipitin reaction and a positive skin 
test nnde with the fluid obtained from 
hydatid cysts of cattle The blood smear 
will reveal marked eosmophilia 

Nematodes (Roundworms) 
Roundworma are cy Iindncal shaped 
worms varying m length thickness and 
liabitat 

Ascans Lantbncaides (Irifesfiiial 
Roundworm) This the commonest of 
all worms affecting man resembles the 
common earthworm These worms m 
fest the small intestines especially of 
children occasionally they may migrate 
to various places e g into tlie stomach 
and be vomited up or downwards and 
pass through the rectum and rarely 
they may enter the gallbladder and bile 
ducts cans ng biliary obstruction They 
have been known to enter the larynx 
lungs nose and Eustachian canal These 
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zri'" yellow , 


„, * icuuisn ye 

color measuring from IS to 40 cm ,n 

emale .s Urger than the male tL 
roundworm is md.genous to all coum 



tries, but is more prevalent in warm^t 
climates and m rural districts 
Symptoms Their presence may not 
be suspected until found in the stool 
At times they may cause cramps, nerv 
6 C 


\V 




ousness, irritability, and, when the larva* 
or the adult worms invade unusual sites 
they may cause local manifestations The 
ova passed m human feces develop m 
n>ght soil The fertilized eggs, '‘hen 

swallr.a>,^j i. . , 


‘•‘iju. son Ihe fertilized eggs, 
swallowed with contaminated water oi 
ood, develop mto larvae, penetrate the 
bowel wall and migrate with the circula 
t«on into the liver, lungs, etc , they pass 
“P the trachea to the larynx, and are 
swallowed into the stomach and finally 
reenter the intestines where they de 
velop into adult worms 

A variety of this worm in both the 
<^bryonic and adult stages is found m 

the domestic pig 

Oxyuris t'erm/cu/aris (£tit^rol>ii*^ 

^enmculans. Ascans Venntculans) 
(Seat-. Pin, Thread, or Manworni) 
Ihese worms inhabit the lower colon 
and especially the rectum, and are found 
most frequently among children in wbom 
thqr occur in large numbers They may 
"I’Srate through the anus and invade 
t e vagina These worms arc tJircad 
“Ke, measuring from 3 to 10 nini m 
ength, the female being the longer The 
o''>uns vermicularis may propagate 
"itliin their host, their ova requiring no 
intcrmchatc host for their development 
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P g 7 — Strongylo dej stercoralis A 
t c female X17S B free-living male 
X160 C free Iiv ng female Xl^ D an 
tenor end of paras 1 c male XSOO E 
copulatory sp cules and gubernaculuin of 
^le greatly enlarged a anus h buccal 
chamber e eggs in utcro e]d ejaculatory 
■‘tuct ep excretory pore es esophagus g 
gubemaculum t midgut and oa's 
anter or and poster or oviducts r rectum 
buccal spears sp^ copulatory spicules 
• tests V vulva vs seminal vesicle 
U'aust s Human Helminthology Lea and 
Feb ger) 

S^mptons The most constant and 
^'Stressing symptom is itching of and 


around the anus (pruritus am) There 
are aJso tenesmus burning restlessnes* 
and irritability The itching is often 
worse during the night thus disturbing 
sleep “ 

Ascaris Alata (Ascans Mysta.r) 
This IS a species of roundworm found 
in the intestines of the dog and cat 
The worm is seldom found m man The 
insect vectors are three different type® 
of coffee flies (snitultt) 

Strongyloides Stercoralis This i« 
a minute common tropical worm the 
female measuring about 2 2 mm in 
length It invades the duodenum and 
jejunum of man In massive infection 
they nny invade the bile and the pan 
creatic ducts the stomach and the colon 
The eggs liatch out rhabditiform larvae 
which appear m the stool The out 
standing s}mptom5 are diarrhea and di 
gestive disturbances Occasionally there 
are no symptoms and the presence of 
infection may be discovered only by rm 
croscopic examination of the stool in 
which the parasites or their ova are 
found 

DracuncuJus Medinensis (Guinea 
or Medina Worm) This worm cause® 
drocoJi/iaxiy It is common m India Per 
sia Africa and the East Indies The 
adult female guinea worm measures from 
15 to 80 cm by 0 5 to 17 ni while the 
length of the male is about 2 5 cm The 
developmental stages occur in an inter 
mediate host the fresh water copepods 
e g Cyclops coronatus Man becomes in 
fected by swallowing these crustaceans 
tn drinking water It takes about one 
year before the adult stage is reached 
The adult worms reside in the connec 
tive tissue about the mesentery After 
copulation the male worm dies and the 
gravid female migrates in searcJi of 
water invades the interstitial and sub- 
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cutaneous tissues where it bores to the 
surface and discharges some secretion 
forming a bleb winch causes superhaal 
ulceration m the center of which the head 
of the worm may protrude On moist 
eniiig the ulcer with water the parasites’ 
uterus prolapses and a milkj discharge 
containing manj embrjos is liberated 
from the base of the ulcer Tlie worm 
may often be palpated subcutaneously 
The ulcers appear most frequently in the 
lower extremities, thej maj also be 
found on the upper extremities, trunk, 
buttocks scrotum cjelids tongue or 
other parts of the body The adult 
worms usually appear during the sum 
mcr months 

Syiitptojits of Dracoiiluisis Tlie acute 
sjmptoms arc m the nature of an anaph> 
taxis which occurs before ulceration 
takes place There arc fever prostration 
urticarial eruption, vasomotor collapse, 
dnrrhca d> spnea and a moderate cosuio 
philia \\ ith the appearance of the wonii 
bubcutancousl) of the formation of a 
blister and of ulceration the acute 
svinptoiiii disaiqienr An intradernial 
te^l is said to have given a poMlwe rcac 
lion 111 85 per cent of cases. 

Filana There are several sjkxics of 
ftlana Thev are llucadlike minute 
wonns and arc carried bv an inicmic 
dialc host to man where thev cause 
/ i/arijju 

Wueberena Bancroft! or Fshna 
Bancroft! Clmicall) ihis is the most 
riant fiLina The adults of this 
'jKCics live in ihc bm) Intic*. and m tin. 
rri.ii«i of ihc Iviijh inxlcs, ihej mav 
alwj mva !c the tcMce c|)idi<binis s{Krr» 
mane a rd mamnun gLind and oilier 
jarts tf the U«l) The anbrsos tmadc 
Ihc bh.Hl sifcam. ihcv nu> l< found 
m ihc lunj;s and thoracic bl .»{ 
durin,* ihc ih) atul m ihe ixrnjhcral 


blood stream during the night (noctunnl 
penodiaty) The intermediate host is 
the Culcx jaitffaus or other mosquitoes- 
(ScE p 1090) winch acquire the infec- 
tion by biting an infected individual at 
night After 10 to 40 dajs the embrjos 
have matured withm the mosquito which 
maj then transfer them to man where 
they develop into adult w onus The adult 
worm measures 30 to 100 mm b> 02 
mm the female being the larger 

Filanasis In mild tilanal infections 
there may be no sjmptoms “When the 
filana occur m large numbers and ob 
struct the Ijinphatics there maj ensue 
Ijniphangitis with high fever, enlarge- 
ment of the Ijmph glands elephantiasis 
chjiuria and co'-inophiha A definite 
diagnosis of filanasis can be made only 
when the larvae (microfilariae) are 
found in the blood the urine or the 
chjlous fluid The disease is common itt 
India the West Indies Puerto Rico 
Southern China and the Pacific islands 
In the Pacific the insect vector is the 
■rtidcs lartegalus winch bites during the 
daj The filana found there maj be a 
diffcrcut race or subspecies since it 
found m the peripheral blood stream 
during the daj atul docs not exhibit 
pcniKlicitv (Low atul Fairlej) 

Onchocerca Volvulus TIic adult* 
of tins tj-jjc of filana maj be fouiul m 
the suixrutancous or connective tissue of 
mail Thej occur in colonies cliicflv m 
regions where Ijmphatic vessels coo 
verge causing various lesions and tu 
mors bcntalh the skin and around the 

elbows knees nbs iliac crests and great 

trocluntcrs The tumors harlior the 
adult worms The iincrolihna are also 
found m the tumors and in adjacent 
tissue These jiarasilcs arc prcvilcnt on 
the West Coast of Africa and are tran* 
nutted m tl e larval stage bj the buffalo 
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gnat, snnuUum damonstan (See p 
1086) 

Onchocerca Caecutiens Tins fila 
rial parasite is found m Guatemala and 
Mexico It produces flat nodules upon 
the scalp and face associated with ery 
sipelatoid swellings, it ma> also produce 
ocular disturbances and blindness Tlus 
filana seldom affects other parts of the 
bodj 


sweflmgs through a small incision The 
insect \ector is a fly belonging to the 
chr^sops group The parasites are found 
m W est Africa 

TnchineJIa SpiraJis This is a small 
slender o\oviviparous worm The male 
measures 1 4 to 1 6 mm and the female 
3 to 4 mm in length The embrjo or 
muscle trichina is 0 1 to 1 mm long 
and lies coiled up m a spiral form within 



Fig 8 — Trjch nella sp ralis Adult male (r gl t) and female (left) de>eloped in 
the duodenum ( Ph>sicians BulleUn Eli Lilly & Co ) 


MansonelJa (Demarquayi O-^ardi) 
The adult worms h\e m the mesentery 
and the microfilariae m the circulating 
blood Thej occur in the West Indies 
and Isorthern South America 
Loa Loa {Filana Occ ilt Filana 
Foa) This parasite lives underneath 
the conjunctiva and beneath the skin 
particularl> m the thoracic muscles It 
causes fugitive subcutaneous swellings 
often the size of a hen s egg in various 
parts of the body (calabar snelhngs) 
These may last for a few da>s then 
disappear and recur at another site The 
adult worm maj be extracted from these 


an ovoid capsule in the sarcoleinma 
sheath of muscle fiber Man is infected 
with this parasite bj eating infected un 
cooked or underdone pork products 
Smoking and salting do not destroy 
the larvae The larvae are also found 
in die muscles of pigs rats and bears 
Rats act as reservoir hosts Both pigs 
and rats acquire the parasite b> eating 
infected human excreta infected dead 
animals and swill When infected pork 
or bear meat is eaten by man the c^st 
wall surrounding the embryos are dis 
solved by the gastric juice thus liberat 
ing them to mature and breed in the 
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small intestines The adult ^^o^ms live 
only a fe\v ■weeks, during which time 
the females deposit countless numbers of 
viviparous Iar\ae which reach the mus 
cles by way of the lymphatics or blood 
stream, or by tissue penetration After 
entering the muscle fibers the larvae 
grow rapidly, coil and become encysted 
The encysted larvae may survive for 


tiemities, particularly the gastrocncmii, 
and also m the muscles of the tongue, 
the larynx, the intercostal, the ab 
dominal muscles and the diaphragm 
This may cause difficulty of speech, of 
swallowing, and of respiration During 
this stage there may be remittent fever 
(102* to 10+“ F ) , edema especially of 
the face, urticaria, also pronounced leu 



Fig 9 — larvae ot Trichinrlla tpiralis in of capsulation m stoAted 

skelcul muscle ("I^ysiaant Bulletin, Elt Lally & Co) 
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Fip 10 — Tnchocephalus trichiura a 
female, e, male attached (o the 
intestine shoumg the slender and long 
cephalic end buried in the submucosa, Sp, 
spicule (DeRisas Clinical I’ansilology 
and Tropical \fcdicinc,’' Lea and Febiger) 

measures from 40 to 50 cm m length 
Infection in man occurs from swallowing 
the fertilized eggs m food or water The 
larvae, on reaching the cecum, are lib- 
erated and attach themselves to its wall 
They may occur m large numbers m the 
colon, m the terminal ilium, and may 
occasionally invade the appendix 
Symptoms Their presence m the m 
testmal tract may not cause any symp 
toms , occasionally they may cause acute 
appendicitis by lodging within the appen- 
■dJY 7hsy msy esas^ ifftes 
tinal inflammation and peritonitis when 
they invade the cecum, colon, or terminal 
ileum in large numbers Occasionally, 
they may cause urticaria and eosmo- 
phiha In children, they may cause re- 
flex nervous phenomena 
Ancylostomidae (Hookworms)* 
There are five species of this nematoid 
^ncylostoma ditodenale is found chiefly 
m the Mediterranean area, parts of India 
China, and m mines, Necator amert- 
canus is found in Africa and North and 


South America Both of these affect 
own ^hicylosioiita canmujn may cause 
tlic so-called creeping eruption in man 
AHc\lostoiiia tiialayanum and Ancylos- 
toma brazilicnsc are not common human 
invaders 

Tlie Nccator Amcncanus is smaller 
and ajjparenlly the less virulent than 
the Ancylostoma duodcmlc It measures 
7 to 8 mm by 0 3 to 1 mm The female 
hookworm lays between 6000 and 15,000 
eggs a day \\ hen these arc deposited 
with the feces on moist soil, rhabdiliform 
larvae hatch out m 48 hours After 
moulting twice, they develop into filiform 
larvae, whidi remain viable for three or 
four months Human infection occurs 
on contact with the larvae, e < 7 , by walk- 
ing barefoot upon or exposing any sur- 
face of the body to the infected soil The 
larvae pierce the skin and bore their way 
into the blood vessels, thus reaching the 
right heart and lungs, they then travel 
up the trachea, larynx, and pharynx, 
and, after being swallowed into the 
stomach, are transported to their natural 
liabitat the small intestines, where they 
attach themselves to the vilh and de- 
velop into adult egg-Iaying, blood-suck- 
ing parasites The Ancylostoma duo- 
dfttale undergoes the same life cycle as 
the Nfra/iv A.ivrrjrjuxus 

Hookworm Disease (Ancylostomi- 
asis, Uncinariasis Tropical Chlorosis, 
Miners’ Anemia) is caused by the An- 
cylostoina duodenale and the Necator 
Amcncanus 

Symptoms The earliest manifestation 
of infection is a maculopapulo vesicular 
eruption with weeping and erythema, 
causing intense itching of the parts m 
ointact with the larvae This is usually 
the feet, especially between the toes, it 
may also appear on the arms, legs, or 
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buttocks This js follow ed by severe 
h>pochroniic microcjtic anemia with 
marked eosinophilia There is great 
phjsical and mental weakness and 
when the infection is acquired dunng 
childhood there is stunted somatic ps> 
chic and sexual development Mild cases 
may show moderate anemia pale >ellow 
ish drv skin some abdominal disconi 


tropics Both parasites are found chiefly 
m dogs and cats Human infection is 
confined to the skin When these lanae 
penetrate the human skin they do not 
enter the blood \ essels but burrow their 
wa) along the surface producing tortu 
ous linear or serpiginous lesions which 
cause intense itching This condition is 
known as Creeping Eruption Creeping 



F g 11— 1 DotmI \ «« <A Nnkylostoma duodn al s D Nroaior \inencanui 
Doth greatly magnified 
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Fig 12 — Glossina niorsitans ^ Before and B after feeding Lateral view (From 
Doflein after Austin ) (MacNcal ) (Stitts Diagnosis I’rcscntio i ai d Treatment of Tropi 
cal Diseases b) Richard P Strong Coi»>nght The BlaKiston Company Pullishcrs ) 



Fig 13— Glossina palpalis m natural resting position and with wing* outstretched 
(MacNeal after Doflein ) (Stitts Diagnosis Presention and Treatment of Tropical Dis 
eases by Ricliard P Strong (Copyright The Blakiston Company Publishers ) 



Fig 14 — Chrysops discalis showing tb“ characteristic nonpigment^ discal cell 'vl cnce is 

Oenved its name (Stitts Diagnosis Presention and Treatment of Tropical Diseases by 
Kichard P Strong Copyright The Blakiston Company Publishers ) 


69 
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era, and bacillary dysentery organisms 
as well as the o\a of tenia solium, ascaris 
lumbncoides and oxyuns sertmculans 
It IS also belie\ ed that the house fly may 
m part help to spread giardia, entameba 
hystolitica, leprosy and trachoma It 
may also cause discomfort by depositing 
Its eggs m wounds from which maggots 
de\ elop and cause ni> lasis The fa\ orable 
breeding place for this fly is human ex- 
crement, scraps of food manure and 
filth of any kind that has some moisture 
The o\a, wherever they are deposited, 
are hatched out in from one to five days 
into footless cream-colored maggots 
These larvae burrow into the ground, 
develop into pupa and emerge in from 
three to five days as adult files 

The Lesser House Fly (Fanma Cant' 
eularis) usually breeds m human feces, 
old vegetables and vegetable refuse The 
hvc larvae are sometimes swallowed with 
the vegetables they infest and may cause 
intestinal myiasis 

The Tsetse Fly (Glossiiia) transmits 
T ry panosomi ISIS ( Sleeping Sickness) 
(Sre p 1069) There arc nbout 20 
ctes of Glossina the most uii{x>rtant arc 
the G palfalis C morsUaiis C tacfii- 
notdes G brmpalpts and G frtyncr- 
lom They arc indigenous to Africa and 
Arabia Sonic of the species hve on the 
banks ol nvers or lakes overhung with 
trees or bushes others live m wooded 
country Tlicy are generally attracted 
by moving objects and will alight on 
pcilestrians running animals, automo 
biles, cvciists, etc 

The Stable Fly {Stoinoxys Calct 
trani) usuaUv attacks amuuU anvl tnns 
nits systemic anthrax and malignant 
I'usiules It may also transmit other 
[aihogenic orgoniim* by contact and is 
vu>j-«tcd oi cairying die virus of polio 
niyeliut 


The Sand Flies or Gnats are of two 
different species, the sunulidae and the 
iitidgcs The sinuihuni doninosKiii tratis 
nuts the onchocerca volvulus, whidi is 
the filarial worm responsible for filan 
asis An allied worm, onchocerca coccu 
Uens IS said to be transmitted by the 
Stmuluan avidmii S itiooscrt and S 
ochracetini These flies are prevalent 
during the spring and summer m many 
parts of the tropics and in Europe The 
Sunulidae are also known as buffalo 
gnats Tlie female lays its eggs on water 
weeds and stones m running streams 
Among the mdges the most impor 
taut IS tlie Phlebotonius or Pappaiact 
sand fly It transmits phlebolomtis fever, 
Oriental sore and probably Kala Azar 
Oroya fever is spread by Phlclotoinus 
a very small hairy fly that moves 
about m short flights much like a flea 
The midge fly breeds in dark damp 
places, such as cellars caves, dagovt^ 
under damp stones, damp stone 'valU 
and in cracks and fissures m damp soil 
The eggs hatch into minute caterpillar* 
like lame which hvc in organic matter 
The Deer Fly (Chrysops dtscahs) 
IS suspected as being one of the trans 
mitters of tularemia The other and 
more common vectors are licks 

Carcase {Carcass) Flits include the 
Blow fly, the Blue Bottle fly the Green 
Bottle fly and the Gray colored hairy flj 
and the American Screw fly Tliey are 
usually found in dccoiiiposmg and 
other decomposing mitter where they 
dciiQsil ihcir ova , these may hatch m the 
intestines and cause intestinal myiasi* 
Some of thi.se flics may al'-o cIc[>o*‘' 
their ova on wounds and upon any pu* 
discharging surface Their mai,Kot*» 
not infected by pyogenic organism* 
at limes beneficial in cleaning up certain 
wounds and stimulating healing 
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e\er, some maggots may enter llic ex 
tcrnal auditor) canal m cases of otor> 
rhea or the narcs m cases of ozena and 
find their way into the brain or sinuses 
and cause meningitis These flies as well 
as other winged pests may spread disease 
by disseminating infectious organisms 
from \arious sources thus acting as me 
chamcal carriers 

The Tuuibu Fly (Cordilobia 
pophaga) deposits its o\ a upon the cloth 
mg and skin of the unwashed The o\a 
hatch out as maggots {Ver du Cayor 
or African skin maggots) and penetrate 
the skin, causing subcutaneous boil like 
lesions 

The Congo Floor Maggot Fly (Audi 
meromyia luieola) is a fly resembling 
the tumbu fly Its maggots are known 
as the Congo Floor Maggots they arc 
the only dipterous lar\ae known to suck 
human blood These maggots are found 
m large numbers on the ground floors 
of huts where people sleep on the 
ground They are prevalent m the Bel 
gian Congo and m tropical and subtrop 
ipal East Africa No definite disease 
IS identified with this fly or its latwae 
but the blood sucking proclivity of the 
maggots may cause severe anemia 

Myiasts This is a disease caused by 
the presence of fly maggots m some 
parts of the body Cutaneous myiasts is 
usually caused by larvae that invade 
wounds or sores very few pierce the 
skm They may be found upon the sur 
face of the infected skin the nasal folds 
ears eyes corners of the mouth and 
the genital orifices and may occasionally 
gam entrance into the body through 
these orifices Intestinal viyiasis may be 
caused by accidentally swallowing o\a or 
ma^ots with food or dnnk or by direct 
mfection by ova which can only develop 


m living tissue The common cause of 
this type of myiasis is the larvae of the 
Tumbu fly (^Cordylobia anthropophaga) 
TIic diagnosis of cutaneous myiasis is 
self evident Intestinal myiasis may cause 
severe diarrhea dysentery general weak 
ness and emaciation 

Mosquitoes The two important 
groups of mosquitoes are the Anophelim 
which are responsible for the various 
types of malaria and the Ci</tc(iii which 
are responsible for the transmission of 
yellow fever dengue and the filariasis 
due to \\ uchcrena bancrofti each of 
these mam groups has numerous species 
which are indigenous to many parts of 
the world and transmit various diseases 
The females only of these species suck 
blood and therefore are the earners of 
the infection 

Differential Points Between Male and 
Female and Between the Tvvo^Groups 
The females of both the Anophehni 



12 3 

F g IS — Resting posture of mosqu toes 
land2 Ani^heles S Culexppens (After 
Sanbon } From P H Reports (Sttts 
D agnosis Prevent on and Treatment of 
Trop cal D seases by R chard P Strong 
Copyright The Blakiston Company Pub 
I shers } 

and Culicini have sparsely haired an 
tennae while the male antennae are 
densely haired and plumelike The fe 
male Anophelim have polypi as long or 
nearly as long as the proboscis while 
the probosci of the Culicmi are very 
much shorter The resting positions of 
the two types also differ The Anophe 
lini usually stand with their heads down 
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and their bodies pointing upwards at an 
angle of 45 degrees while the Culicini 
rest nearlj parallel to the surface their 
rear end and head being somewhat de 
pressed The Anophehne mosquitoes art 
\erj much less seal} than the other 
group 



Fig 17 — Heads of mosquitoes 1 and 2 
mate and female Cutex qu nquefasciatus 
2 and 4 male and female Anopheles 5 and 
6 male and female Aedes aegypti (After 
Stitt) From P H Reports (Sttts 
D agnos s Prevent on and Treatment of 
Xraw’-va*’ by S,v:ksrJ P Stfsoff 

Copyright The Blataston Company Pub 
I shers ) 

All t}pes of mosquitoes lay their eggs 
in quiet water After a few days the 
eggs hatch into the so called wrigglers 
in the water which undergo further 
stages of development to emerge finally 
in sev eral weeks as adult mosquitoes (de 
pending upon the temperature of the 
water and the food supply) 

The Anophelint Mosquitoes (Ma 
lana carriers) There are about 50 or 


more species of the Anophehne group 
some are constant earners wherever 
found others are carriers only in some 
localities and not m others^ w hile a third 
varictv altliough susceptible to infec 
tion IS apparently of little epidemologi 
cal importance The variability of their 
infectivcness probably depends upon va 
nability of their habits and habitat The 
four species of malarial parasites namely 
the Plajiitodiuin viiax and P ovale 
responsible for benign tertian malaria 
the P malana causing quartan type 
liiahna and the P fatciparum which 
produces a malignant subtcrtian or es 
livo autumnal fever are transmitted by 
infected Anophehne mosquitoes In order 
to become infective the mosquito must 
first bite a person that has both male 
and female inaJanal parasites m the cir 
culating blood These fertilize in the 
mosquito s stomach and the fertilized 
torms find their way between the stomach 
cells form c>sts on its outer wall and 
mature in about eight days The cysts 
rupture m the body cavity of the mos 
quito liberating the sporazoids these 
travel to the salivary glands and are m 
jected through the proboscis into the 
blood stream of the bitten person in 
whom ten days later the parasites are 
found in the erythroc}tes and malaria 
becomes manifest 

The Culicim Mosquitoes There 
are ^ or more species of mosquitoes 
belonging to the CuIicini group The 
Aedesaegypti (Stegom^ia fasemta) is the 
common transmitter of the filtrable virus 
causing yellow fever m man In order 
to transmit yellow fever the mosquito 
must bite a yellow fever sufferer during 
the first three days of his illness Then 
after nine to twelve days and until its 
death the mosquito is capable of trans 
mitting the disease by its bite In Afnca 
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and m locations where Jungle Yellow 
Fever is prevalent and where the Aedes 
aegypH does not exist, the yellow fever 
virus IS transmitted by other species of 
the Aedes type Those who have recov- 
ered from jellow fever, even m mild 
form, possess a lifelong immunity to the 
disease 


CHS brevipalpts, transmits ‘ Rift Valley 
Fever,” a fatal epizootic disease occur 
ring in certain parts of East Africa 
(Kenya) and affecting ewes and lambs 
It may be transmitted to man in whom 
it IS not fatal 

The Eastern and Western strains of 
encephalomyelitis virus may be trans 



Fig IS — MosquitoliWe insects belonging to families Chironomidae, Simuludac and 
Psychodidae 1 Phlebotomus papatasii, 2 P papatasn (natural size) , i P papatasii (larva) 

4 P papatasii larva (natural size) , 5 Ccratopogon puUcans, 6 C pultcaris (natural size) i 
7 C^ironomus larva 8, attitude of a Simulium , 9. Sinmlium reptans 10, larvae of Simuliufn 
(Stitt s ‘ Diagnosis Prevention and Treatment of Tropical Diseases ’ by Richard P Strong 
Copynght The Blakiston Company, Publishers ) 


Icdes aegypti and probably also Aedes 
albopictus and Armxgcres obturbans are 
the transmitters of the filtrable virus 
responsible for Dengue An infected mos- 
quito IS capable of transmitting the dis 
ease throughout its life Aedes aegypit 
and Culex faltgatts and occasionally sev- 
eral others of the Culicmi and Anophe 
lent are transmitters of IVtiehcrena 
baiicrojli causing filanasis and \anous 
sj mptoms of 1> mphatic obstruction An- 
other Culicini mosquito, the Tacnxorhyn- 


mitted experimentally by various species 
of the Aedes mosquito 

Mites or Chiggers and Gnats 
These usually produce only temporary 
skin irritation Occasionally, particu 
larly the Japanese mite may become in- 
fected with Rickettsialike organisms 
while feeding on field mice and transmit 
‘ Flood fe\ er,” or “Tsutsugamushi '' A 
small gnat, the Htppelates palltpes, is 
suspected of being the mechanical vector 
of the yaw s 
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20 — Insects m which the adult stage IS important 2, Stomoxys calcitrans, 2, S calei- 
trans larva, 3 , Tobanus bovinus, 4 , Ttibanus larva, 5 , Glossina palpalis , 6 , G palpalis, side 
, 2, G palpalis pupa , Glossina palps and ansta (Stitts Diagnosis Prevention and 
Treatment of Tropical Diseases ’ by Ricbud P Strong Copyright The Blalaston Company, 
Publishers ) 
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Bedbugs (Cwiex lectiilaniis and C 
hemtptera) Among the bugs that attack 
man the bedbug is the commonest 
There are several species that are sus 
pected of transmitting disease Ctmex 
hemipterus rotondatus an Indian spe 
cies, IS suspected of harboring I-eish- 
mania donovani, causing Kala Azar The 
Tnatoma group belonging to the redu 
viid bug family transmits trjpanosomia- 
sis and probably Chagas disease 
Bedbugs are also suspected of carry- 
ing plague, anthrax, relapsing fe\er and 
tjphoid fever They are employed as 
experimental hosts for Trypamsotna 
enm and Leptospira tclerohemorrhagiae 
Both males and females suck blood, 
they are nocturnal pests During the 
day they usuall> hide in cracks m the 
walls, floor, furniture beds and bedding, 
or in any sheltered place Bedbugs may 
travel long distances from house to 
house, or tent to tent and maj remain 
for nine months or longer isithout food 
The> seem to be more numerous in cold 
than m hot climates The adult bug may 
survive freezing temperature for some 
time 

Ticks {Arachnids) These are of two 
general t>pes hard ticks {Exodtdae) 
and soft ticks {Argasidae or Arganhdae) 
Some ticks require three intermediate 
hosts for their development some two 
and others one intermediate host They 
are also classified according to their 
structures md habitat Ticks ina> be car 
Tiers of Rickettsia Spinllae Iwcteria and 
other pathogenic organisms 

They usuall) infest the skin of dogs 
rabbits and other furiy animals from 
whom some may fall off and become ad 
herent to stalks of grass plants or weeds 
The Dermacentor Andersoni (Z) 
yenustus) is a hard tick and is a earner 
of the Rickettsia responsible for Rock> 


Mountam Spotted Fever (Dermacen 
troxiiius nckettsii) The dog tick 
{Rbtpicephalus sanguineus) may spread 
Fievre Boutonneuse (Marseilles Fever) 
a form of acute ascending paralysis espe 
cially of children Another hard tick 
{Ixodes ricinus) is responsible for Loup 
ing III a form of encephalomyelitis of 
sheep Human infection may occur m 
cpntacts 

The Dermacentor Andersoni and the 
Dermacentor vanabtlis have also been 
found to carry the bacterium tularense 

The Onuthodorus moubata transmit 
the spirillum responsible for relapsing 
fever They are blind ticks whose feeding 
habits resemble those of the bedbug They 
are indigenous to Africa and are also 
found m Central Asia, India Arabia 
Persia Southern Spain, and m the tropi 
cal regions of the Americas These ticks 
live in native huts and rest houses Dur 
mg the day, they hide in crannies of 
walls floors roofs and other dark places, 
and at night they migrate in quest of 
food which IS human or animal blood 

Lice {Pedictih) Lice affecting man 
arc of three t^pes Pedtculus capitis 
(head louse), pcdiculiis corporis (body 
louse), and phthinus pubis (the crab 
louse) Lice are responsible for several 
serious epidemic diseases They transmit 
typhus feter, trench fever and relapsing 
fever and cause local skin irritations 
It IS of great importance to prevent the 
occurrence of lice or to exterminate them 
in camps, institutions and m places 
where numbers of people live m close 
proximity 

Fleas {Siphonaptcra) There are va 
nous species of fleas each having a pre 
dilectioii for a definite host The rat 
flea {xeiiopsylla chcopts) transmits Bu 
home plague and Bnlls disease (en 
demte typhus) The human flea {Pules 
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irritans') is the only flea of winch man 
Is tlie usual host, though any t>j>e of 
flea may occasionally affect man Of the 
>anous t)pes of fleas that affect rats 
mice dogs cats squirrels etc the 
xcnopsylla cheopis is the most important 
from the standpoint of infection Bacot* 
showed that the larval stage may last 
from 12 to 84 days and the cocoon stage 
from 7 to 182 days 

Fleas eggs after being laid fall to 
the ground the> are usually found in 
sleeping places of animals Tlie eggs 
hatch into footless sparselj co\ ered liair> 
larvae which live m the dust of floors 
and feed on organic mailer After about 
two weeks the larva spins i cocoon m 
which it pupates and after another two 
Weeks it emerges as an adult flea Tlie 
lengtli of the various stages of develop 
meiit depends chieflv upon the teiii 
perature being faster during tlie summer 
and slower in the winter 

Other ttniiged or wingless nomcnom 
ous insects are not identified with the 
transmission of any speafic disease 
though bees hornets moths butterflies 
dragonflies spiders ants roaches and 
itch mites maj act as medianical vec 
tors that is spreading disease to man 
and animal by infecting food or drink 
With pathogenic organisms that may ad 
here to their bodies Venomous arthro 
pods such as various types of spiders 
scorpions tarantulas certain caterpillars 
Hasps bees and certain ants may bj 
their sting cause painful local lesions 
systemic infection and at times death 
The Crustacea The c) clops corona 
tus copepods and various species of 
crabs and crawfish serve as secondary 
intermediate hosts of certain intestinal 


' Gted by W P MacArtbur Medical l^iseases 
>n Trop cal and Subtrop cal Areas 1942 


nematodes ccstodes and flukes Oysters 
and clams may harbor the typhoid bacilli 
and transmit tjphoid fever 

Fungi and Aloiiilia— 

^I>co(ic and ^lonilia Infections 

Fungi and inonilia may cause sjstemic 
disease when tliey affect internal struc 
lures or they ma> produce various skin 
iffeclions when they remain upon the 
surface Diseases caused by fungi are 
classified as the nij coses or m>cotic m 
fections and those caused b> momha 
as iiiondiasis or moiiilta infection 

Tlie ^I>co8c« 

Actinomycosis (Ray fungus disease 
Lumpy Jaw) This is an infection 
caused b> a ra> fungus streptothnx 
actmoii\ccs or actinom\ces bovts The 
disease is more common m cattle and is 
transmitted to man by cattle or their 
pelt It starts as a local infection winch 
later may become generalized causing 
granulomatous lesions These are char 
acterized by the formation of multiple 
small abscesses which communicate and 
form discharging sinuses or there may 
be large abscesses with induration and 
granulation areas The symptoms de 
pend upon the areas affected The jaw 
•za/i tbft. stiucfjice.s axe. the. imce. 

common sites other structures that ma> 
become involved are the abdomen and its 
viscera the lungs and pleura the brain 
or the skin 

Aural actinomycosis is characterized 
by toothadie dysphagia and partial tris 
mus Later there develop swelling and 
induration of the tongue (macroglossia) 
at the angle of the jaw of the thyroid 
and of adjacent structures which sup 
purate and discharge pus containing vel 
low masses 
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In abdominal actinomycosis the more 
common site is the cecum and appendix, 
causing appendicitis The infection may 
spread to the liver, causing enlargement 
and abscess formation, it may also af- 
fect other abdominal viscera and the 
peritoneum When the abdominal wall 
becomes involved, suppurative sinuses 
may result 

Pulmonary actinomycosis causes le- 
sions in the lungs resembling atypical 
pneumonia, tuberculosis or malignancy 
The symptoms usually start with pleural 
pain, later there develop cough ivith 
fetid expectoration and, at times, hemop 
tysis 

Cerebral actinomycosis causes symp- 
toms of space taking lesions and menin- 
geal irritation 

In skut actuiomycosts, granulomatous 
lesions occur on the affected site This 
may occur in conjunction with lesions in 
other sues 

The disease usually runs a moderately 
protracted course 

The diagnosis depends upon the dis- 
covery of the "sulfur granules ’ con 
taming the mycelia in the pus. sputum 
or m other secretions The fungi may 
reside m the normal mouth, m tonsillar 
crj'pts, or in carious teeth without caus- 
ing pathologic lesions 

Mycetoma (Madura foot, Pseudo- 
actinomjcosis) This is a chronic gran- 
ulomatous infection especially of the feet. 
It rarel> affects the hands or other parts 
of the bod> There appear marked swell 
ing and multiple abscesses winch connect 
with deeper sinuses discharging a foul- 
smclling, oil) pus containing \arious- 
colored fungoid granules The disease 
IS common among the natnes in die 
rural districts of Northern Africa, China, 
the West Indies, SouUi America, and 
IS occasionally seen in the United Stales 


Sporotrichosis. This is a chrome 
mfection by the sporotnehum schenki 
and S beunnanm, affecting the skm and 
the underlj ing tissue, usually of the hand 
or foot and causing gummalike nodules, 
abscesses and ulcers The disease spreads 
by way of the lymphatics After forming 
subcutaneous cold abscesses along the in- 
fected Ijmph cliannels, there may de- 
velop indolent fungating ulcers The 
lesions are painless and infectious and 
may be transmitted by infected persons 
or animals 

Blastomycosis (Gilchrists’ disease, 
CHiicago disease) This is a chrome 
granulomatous and suppurative process 
affecting the skin, the subcutaneous tis- 
sue, the lungs or other internal viscera. 
It IS caused by some species of yeast- 
like blastom) colds The skin lesions may 
be papuloulceratne or nodular, there 
may occur tumorhke granuloraata dis 
charging pus, the lesions may resemble 
tuberculosis or syphilis The pulmonary 
lesions cause cough and expectoration 
of bloody mucopurulent material Other 
s> mptoms depend upon the affected area. 
The diagnosis is made by recovering the 
blastomj cetes from the pus or from the 
lesions The disease was found m fairly 
large numbers m Chicago, III It is now 
also found m other portions of the 
United States, in Canada, and in Puerto 
Rico 

Streptothncosis: This is a fungus 
infection by the slreptolhnx astcroides, 
the lesions resembling those of actinomy- 
cosis They are suppurative foniung ab- 
scesses and granulation tissue The lungs 
arc the usual site of the infection where 
It maj cause bronchopneumonia ab- 
scess, gangrene and empjema. Thediag 
nosis IS made by the discovery of the 
streptothnx m the sputum or pus 
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Histoplasmosis of Darling: This is 
a se\erc. often fatal, disease caused b> 
a fungus, the Htstoplasma capsulatutn, 
which generallj invades the reticulo 
endothelial cells, and ina> also be found 
m die blood and other tissues The fun- 
gus may appear m tw o fonns, one, j cast- 
like when recovered from the blood or 
reticuloendothelial tissue, the other, a 
mjcelia! form when cultured outside the 
body. 

Symptoms The outstanding manifes 
tations are continued fever, splenomeg 
aly, anemia with leukopenia It may 
affect the lungs causing widespread le- 
sions resembling metastatic malignancy 
Recently^ sev eral cases of histoplasmosis 
were reported m adults and in children 
The diagnosis may be made by finding 
the organisms m stained smears or sec- 
tions, or by cultures The disease often 
occurs m conjunction with some chronic 
affection such as diabetes, cancer or 
other chronic diseases It may, however, 
occur in apparent!} otherwise normal 
persons Cases were reported from tem- 
perate as well as tropical regions 

Coccidioidal Granuloma (California 
disease, coccidioides) This disease is 
caused by a hypomjcetic fungus, the coc- 
ctdtoides' unmitis, it may run an acute, 
subacute, or chronic course, and resem- 
bles blastomycosis It may affect the 
skin, causing nodular lesions, abscess 
and gummatous ulcers containing thick 
pus It may also affect the lungs, causing 
lesions resembling tuberculosis, and oc- 
casionally the meninges and the bony 
structures may develop suppurative le 
sions The discovery of the coccidioidiae 
m the lesions or m the pus or a positive 

* Wright Hachtel Am Int Med IS 309 
1941 Meleney H E Am Kev Tuberc 44 240 
1941 Rhodes Cooant and Glesne Jr Pediat 
J8 23S 1941 


coccidioidin intrademial test is diag- 
nostic 

Cryptococcosis and Torulosis. 
These are produced b> a jeasthke or- 
ganism termed saccharoinycosis The 
torula infection, according to Low and 
Fairlc), is caused by the Torula histo- 
lytica Benham suggests the term cryp- 
tococcus hoiiums for organisms of this 
type The lesions have a predilection 
for the central nervous system, but may 
also affect the subcutaneous tissue, bone 
and viscera. It is diaracterized by the 
formation of gelatinous cystlike lesions, 
tliese contain the organisms In cerebro- 
spinal involvement the organisms re- 
sembling lymphocytes are found m the 
cerebrospinal fluid Cases of Torula 
meningoencephalitis were reported^ m 
which the yeasthke organisms were re 
covered from the spinal fluid 

Rhinosporidiosis: This is a chronic 
disease characterized by the formation 
of nasal polypi and papillomatous lesions 
upon the conjunctivae, lacrymal sacs and 
cheeks The causative organism is a 
vegetable mold belonging to the order 
of phytomycetes, the r/imoj^ordi«»» see- 
ben 

Tlie Moniliases 

The monilia fungi are, for the most 
part, saprophytic, and are widely distrib- 
uted in nature To the genus monilia 
belongs a large number of different spe- 
aes which, because of the similanty of 
their behavior, may for clinical purposes 
be grouped as a single species On glu 
cose containing media tliey grow upon 
the surface, eventually forming large 
creamy plaques with raised edges The 
diagnosis of moniliasis is either based 

»Staes W W Jour A \I A. llS 601. 

1940 Curtjs A N Jour A M A 116 1633 

1941 
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upon or confirmed by the finding of 
monilia m the lesions or m the secretions 
or b) culture 

The monilia group commonly affect 
the skin , they may also affect the mu- 
cous membrane and the viscera 

Cutaneous Montltasis. The growth 
of monilia is stimulated bj warmth and 
moisture, therefore infection is com 
monest in the folds of the skin such as 
underneath the breasts in the axillae, in 
the crotch and m the perineal folds It 
may also be found around the rectum 
and the \agina The lesions consist of 
patchj slightl> raised areas of er) thema 
often made up of \esicles and pustules 
The edges are slightly raised and the 
patches have a tendenc> to become con 
iluent There is usuall) burning or m 
tense itching Perspiring feet and hands 
ma> develop vesicular nonmfiamnntor> 
lesions resembling epidermoph>tosis Af- 


fection of the fingernails mav cause 
paron^chial swellings, the nails become 
lusterless, friable, thickened, ridged and 
discolored 

Thrush (parasitis stomatitis) Affec 
tion of the mucous membrane is best 
exemplified by thrush It occurs upon 
the mucous membranes of the mouth 
The mouth is dry and there are scattered 
small white patches resembling milk 
curds distributed over the gums, tongue, 
cheeks and lips This is associated with 
considerable burning 

Pulmonary Moniliasis In this the 
bronchi are chiefly affected though the 
infection may spread to the vesicular 
structures The symptoms are those of 
bronchitis or of bronchopneumonia The 
ohvsical signs may reveal unilateral or 
bilatenl involvement Culture of the 
sputum mav reveal tlic cause of the 
infection 
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Abadic’s sign, 170 
Abdomen 

anatomy and ph) steal examination of, 57o 
enlarged, 584 
examination of, 125 
normal, 582 
pathologic, 582 
Abdominal 
aneurysm 
aortic 

umbilical pain in. 590 
epigastric pain in, 75 
general abdominal pain in, 74 
rupture of, abdominal tenderness m, 589 
aorta, bifurcation of, landmark at fourth luni 
bar >ertcbra, 213 
arteries, enlarg^, superficial, 584 
disease, hyperpnea in, 254 
enlargement, 586 
fluctuation, 590 

inflammation, neuralgia, and colicky pam. 

differential diagnosis, <>40 
malignancy, dirt) yellow areas of skmin, 130 
masses, palpable, significance of, 594 
organs 

location of, 595 
size of 596 

technic for palpation, 596 
pain, 74 
pulsations, 584 
rashes, 583 
reflexes, 834 

respiratory mosements, S8S 
tenderness, 588 
tumors, 591 
enlargement, 586 

decreased respiratory mosement in 585 
diagnosis, 592 
general pain in, 74 
leins, enlarged superficial, 584 
\ iscera 

displacement of, 580 
topographic anatomy, S7S 
Abducens ner\es, 816 
Aboulia, 893 

Abscess, increase of neutrophils in, 1001 
Absinth poisoning, tremors in, 98 
Acanthosis nigricans, dirty jellow areas of 
skin in, 130 

Accidental heart murmurs 460 
Accommodation technic of testing for 177 
Acetanilide poisoning 
cyanosis in, 129 
hj popnea in, 258 
purpura in, 564 


Acetone bodies m blood, 1013 
Acetonuria, 983 

Acetylcholine, action on parasympathetic sys- 
tem, 828 

/Vclullod) ma, foot pain in, 85 
Adiing pains, 67 
Achlorhydria 

aversion to certain foods m, 90 
decrease of blood chlorides in, 1012 
heartburn in, 90 
nausea in, 90 

Acholuric jaundice, 559, 603 
Achondroplasia 
head in, 161 
iTUcrocephalus m, 158 
saddle nose m, 186 

Achromatopsia (color blindness), 64 
Achromia 132, 997 
Achylia gastrica 
general abdominal paui in, 74 
hypcrmotillty of stomach m, 634 
Acid 
urine, 971 
vomitus, 637 
Acidosis, 1013 

abnormally deep and irregular breathing in, 
259 

hyperpnea m 254, 256 
Kussmaul s air hunger in, 258, 799 
nef^ritic. decreased unnaiy phosphates in, 
975 

sighing in. 259 
sweetish odor of urine in, 971 
Acne. 40 
m fevers, 47 
rosacea 

diffuse erythema in, 137 
red nose in, 186 
vulgaris pustules in, 141 
Aconite poisoning, hypopnea m, 93, 258 
Acona, 89, 634 
Acrodynia factor, 918 
Acromegaly, 159 764 
asymmetry of head m 161 
bcies in 166 

gradual increase in size of nose in 186 
bands m, 742 
macrocephalus in 158 
tnacroglossia in 193 
obesity m, 89 
weakness in, 96 
Acroparesthesia, 60 884 
pain m wrist and hand m 83 
Actinomycosis 193 1093 
abdominal, 1094 
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Actinomycosis (eontinued) 
aural, 1093 
macroglossia in, 1093 
certbral, 1094 
macroglossia m, 193 
of Ivver, 6ll 
of thyroid, 775 
pulmonary, 1094 
skin, 1094 

swelling of lower jaw in, 169 
swelling of upper neck and lower jaw in, 203 
ulcerations in, 149 
Addis count, 969 
Addison Biermcr anemia 554 
Addison’s disease, 40, 794 
bronzing of skin in, 130 
coma in, 104 

decrease of blood chlorides in, 1012 
discoloration of abdomen in 583 
emanation in, 115 
eosinophilia in 1002 
general abdominal pain in, 74 
hypotension m, 412 
increased blood potassium in 1012 
mild hyperglycemia in, 1012 
nausea in 90 

pigmented spots irt mouth in. 153 
purple dark brown and black deposits on 
tongue m 194 
rapid emaciation m, 89 
sallowness of face m. 167 
syncope in, 101 
tachycardia in, 408 
thrombocytopenia m, 1005 
vomiting in, 91 636 
weakness in 96 
Adduction of foot sign, 835 
Adenitis 

cervical pain in. 80 
cen ical reflex headache in 70 
Adenocarcinoma 
of testes, 715 
of uterus 702 

Adenoids, partial deafness in, 64 
Admolipomatosis cersical pam in.80 
Adenoma malignant, of uterus, 702 
Adenomata, of thjroid 775 
Adenomatous goiter, 776 
Adenomjosis (adenomjoma) of uterus 702 
Adenosis of breast. 3S4 
Adherent pericarditis, 472 
Adhesne pericardium 409 
Adiadokokincsis 840 850 
Adiposis dolorosa, 767, 770 
as cause of anidrosis 59 
Adolescence, diseases of 40 
Adrenal 
disease 
coma in 104 
pain in left lom in. 77 
glands, 792 


Adrenal 
hormones 757 

inflammation muscular rigidity m, 588 
medulla, 795 
obesity, 89, 772 
tiunors 796 
lumbosacral paui in, 81 
of ovary, 70S 
pain in right lom m, 77 
splenic pain and tenderness in, 620 
Adrenalpituitary type of infantilism. 769 
Adrenals, topographic anatomy, 579 
Adrenocortical hormone, 792 
Adrenoovanan tumors, 705 
Adrenolropic hormone of pilmtary, 760 
Adynamia, 96 
Ac^s aegypti, 1089, 1090 
Aedes vanegatus, 1080 
Aeroplane sickness, vertigo in, 97 
African skin maggot, 1087 
Age and sex in reference to disease, 40 
Age weight height tables, 108 
Agglutination tests, 1062 
Agglutinins, 1019 
Aging process, 932 
Agonadism, 802 
Agonizing pain, 67 

Agranulocytic angina (agranulocytosis), sec 
Granulocytopenia, 569 
decreased neutrophils in, 1002 
lymphocytosis in, 1002 
Agraphia, 843 
Air hunger, 259 
Alar chest, 238 
Albinism 132 
day blindness in, 61 
photophobia in 64 
Albuminuna 976 
Albuminuric retinitis, 179 
choked disks in 180 
Albumoses m urine, 981 
Alcaptonuria 130 
Alcohol as causeof sweating, 50 
Alcohohe narcosis, uremia, and cerebral hemor 
rage, differential diagnosis, 690 
Mcoholism 
acute 

diplopia an, 62 
hyperpnea an 2S6 
hypopnea an 93 

ancreased spinal fluid pressure an 1025 
aeiAncis m 6Sr' 
somitang in. 91 
aortic rcgurgiuiion lO 487 
blue vision in 64 
chronic 
facics m, 164 
red nose m 186 
somiUng in. 92 
comam 101. 103 690 
cnccjliabtis in, 875 
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Alcoholism icontinued) 
flushing of face in, 16S 
genera] tremor of tongue in, 196 
h>i)erpnca in, 256 
h>i>opnca m, 258 
increase of apical impulse in, 401 
ncuntis in, 85 
photophobia in, 64 
psychosis in, 888 
redness of skin in, 123 
sertigo in, 87 
wrist drop in. 742 
Aleppo boil, 1071 
Aleukemic leukemia, 567 
Alexia, 94 
Alkali 

reserve of blood, 1015 
tolerance of patient, 1016 
Alkaline urine, 972 
Alkalosis, 1017 

Alkaptonuria, black urine in, 971 
Allergic 
colitis, 667 

dyspepsia general abdominal pain m, 74 
manifestations 
cardiovascular system, 928 
digestive system, 926 
e)es,922 

nenous system, 928 
nose, 923 

respiratory system. 924 
skin, 927 
reaction 
diarrhea in. 92 
nausea in, 90 
palpitation in, 96 
purpuric spots in, 134 
sneezing in, 94 
vomiting in, 92 
shock, as cause of chills, 59 
Allergy 

blepharitis in, 172 

clinical manifestations and diagnosis, 921 
excessive moisture of nasal mucosa in, 153 
general diagnosis 923 
leukopema in, 1001 
photophobia in 64 
Pruritus am in 671 
vomiting in 636 
wheals m. 145 
Allison s 

differential stethoscope, 314 
hjdrophone, 3IS 
Allochiria. 849 
Alopecia, 163 

Alpha tocopherol, 911, 917, 919 
Alveolar abscess 
swelling of lower jaw in, 169 
swelling of upper jaw in, 169 
Amaurosis, 61 


Amaurotic family idiocy 
blindness in, 61 
psychosis in, 989 
Amazia, 382 
Amblyopia, 61 

hysterical monocular diplopia in, 62 
toxic amblyopia 
color blindness m, 64 
day blindness in, 61 
Amboceptor, 1020 
Amebiasis 

durrhea in, 92, 1067 
differential diagnosis, 57 
genera] abdominal pain in, 74 
test for, 1060 

Amebic dysentery, stricture of rectum m, 675 
American leishmaniasis, 1070 
American screw fly, lOM 
Ametropia, 182 

Amidopyrine poisoning, hemolytic anemia in, 560 
Ammonium urate crystals m urine, 991 
Amniolm. 803 
Amphoric 
breath sounds, 330 
rales, 339 
tympany, 305 
voice sound, 336 
Amyloid 
disease 

chrome splenic enlargement in, 623 
enlargement of both liver and spleen in, 627 
gradual hypertrophy of spleen in, 627 
splenic enlargement in, 625- 
test for, 1064 
kidney, 6^ 

low specific gravity of urine m, 972 
polyuria in, 970 
liver, 608 

Amyl mtnle poisoning y ellow vision in, 64 
Amyotrophic lateral sclerosis, 863 
increase of tendon reflexes in, 833 
Anaadity achylia gastrica nervosa, 650 
Anal 

fissure, 673 
reflex. 835 

nng, inspection of, 656 
splimctcr, dilated, 675 
Anamnesis (history) evaluation of, 36^ 
Anaphylaxis 
and allergy, 921 
edema of face in, 169 
thrombocytopenia in, 1005 
Anarthna, 843 
Anasarca 
anirosis in, 152 

decreased urinary chlorides in, 974 
Anatomic landmarks of abdomen, 573 
Ancylostoma 
braziliense, 1084 
caninnm, 1083 1084 
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AncyJostoJna (continued) 
duodcnale, 1083 
malayanum, 1083 

Ancylostomiasis (hookworm disease), 1(^ 
Ancylostomidae, 1083 
Androsterone, 757, 800 
m urine, 987 
Androtin, 757 
Anemia, 40, 553 

actual decrease of hemoglobin in, 996 
acute, tinnitus annum nt, 185 
aplastic, 558 

decreased eosinophils in, 1002 
decreased fragility of erythrocytes in, 997 
decreased neutrophils in, 1002 
leukopenia in, 1001 
rectal bleeding m, 672 
thrombocytopenia in, 1005 
uterine bleeding in, 700 
\ ery low red count in, 996 
as cause of chronic myocarditis, 475 
bluish white discoloration of conjunctisa in. 

175 


Cabot’s ring bodies in severe anemias, 997 

chronic gastritis m, 645 

constipation m 92 

cyanosis of nails in. 742 

decreased urinary creatinine in. 976 

delayed dentition in, 191 

dilatation of pupil in, 176 

dyspnea in, 93 

edema of uvula in, 197 

epistaxis m. 186 

fatty liver in, 609 

general edema in, 88 

glossitis in 72 

hematemcsis in, 637 

hydrotborax m, 243 

hyperpnca in, 256 

hypotension m, 412 

increased intensity of both heart sounds ui, 431 
increased respiratory frequency m 327 
increase of blood chlorides in, 1012 
wjscwwoa in. 97 
lingual pain m 197 
microglossia m, 193 
nuner's 1083 
murmurs, 460 
normoblasts in, 996 
of brain, blindness in, 61 
pale coiijunctisae m, 175 
pale tongue jn, \94 
pallor in, 127 
of gums. In 189 
of retina, 179 
petechial rash in 134 
pscudoleuVcmu inlantum, VH 
(ulHnessof eyelids in. 171 
pulsations in episvcmal notch in, 204 
reflex headache in. 70 
retina] hemorrlages in, 179 


Anemia (c0»hnued) 
sallowness of face ui, 167 
secondary 
glossitis in, 72 
severe 

Howell Jelly bodies in, 997 
stipphng of red cells m, 997 
severe 

poikilocytes in, 996 
polychromatophilia in, 996 
scotomata m, 65 
syncope m. 101 
tachycardia in, 408 
tiimitus aurium in, 65 
v^ous 
hum 111, 542 

pulsations m neck in, 204 
vomiting in, 92 
weakness m, 96 
tropical megalocyttc, SSS 
Anesthesia, 60 
Aneurysm. 41, 85, 529 
abdominal 

epigastric pam vn, 75 
general abdominal pam in, 74 
antscoria m, 177 
aortic^ 530 
abdominal. 533 

abdominal epigastnc pulsation m, 396 
abdominal gnawing pam in, 68 
agoniaing pain in, 67 

alternate blanching and (lushing of mucous 
membranes in 152 
aphonia in, 94 
cyanosis in, 128 
differential diagnosis, 533 
distention of jugular veins in, 541 
dyspnea in, 257 
epigastnc tenderness m, 589 
increased cardiac dullness in, 421 
local bulging of chest wall in, 248 
local sweating in, 50 
paroxysmal pam m, 467 
prccordiaf pufsation in, 596 
pulsations m epistemal notch in, 204 
restricted bilateral chest expansion in, 250 
rigidity of upper abdomen in, 588 
unilateral mydnasis m, 176 
unilateral thoracic enlargement m 245 
arteriovenous, 533 
diagnostic signs, 535 
dryr cough m, 95 
false, 529 

(Rcdastinal dyspnea in. 92 
of ascending part of aortic arch, 530 
of auricles and v entncles, 533 
of cerebral arteries, 873 
of cirrJc of iv iJlij, cen ical pam in SO 
of descending part of aortic arch, 532 
of iicart, 478 
of innemmate artery, 533 
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Aneurysm (conimued) 
of intracrama] \csscls, headache in, 69 
of left scnlncle, 478 

of transverse portion of aortic arch, 531 
thoraac, acute pain in, 67 
true, 530 

\neur>smal vanx, 533 
Angina 

agranulocjtic, 569 
diiTercntiat diagnosis, 58 
Ludovia, c}anosis in, 128 
pectoris, 41, 495 
abdominal pain in, 74 
agoniiing pain in, 67 
anxiety in, 496 
electrocardiogram in, 496 
epigastric pain in, 75, 641 
exertional pain in, 467 
onset of attack, 496 
orthopnea in, 257 
pain in, 496 

pain in sternal and epigastric regions in 73 
pallor and sweats in, 496 
pulse in, 496 

sense of constnction in chest in 496 
shoulder pain in, 83 
vomiting in, 636 

Vincent's, differential diagnosis, 56 
Angioma 
of liver, 612 
of ovary, 704 
of penis, 710 
Angiomatosis, 543 
Angioneurosis, 883 
Angioneurotic edema, 885, 927 
edema of face in, 169 
increased eosinophils m, 1002 
of hp, 189 
of uvula in, 197 
puOiness of eyelids in, 171 
vomiting in, 92 
wheals in, 145 
Angiosclerosis. 525 

Angiospasm, pain due to artentis in, 86 
Angle of Louis, 209 

landmark for fourth thoracic vertebra 213 
Anhydremia, actual increase of hemoglobin in, 
996 

Anidrosis (anhidrosis), 59, 152 
Animal parasites, 1067 
Amscoria, 176 
Amsocytes, 996 
Anisometropia, 183 
Ankle clonus, 836 

m familial spastic spinal paralysis, 866 
Ankyloblepharon, 173 
Anochromasia, SSI 
Anopheline mosquitoes, 1089 
anopheles, 1 088 
crucians, 1088 


Ano[4]cluie mosquitoes (continued) 
punctysennis, 1088 
qiiadrimaculatus, 1088 
Anorchism, 713 
Anorexia, 89, 633 
nervosa 
anorexia in, 90 
as cause of anidrosis, 59 
rapid emaciation in, 89 
weakness in, 96 

Anosmia {loss of smell), 65, 187, 855 
Anoxemia, brad>cardia in, 515 
Anteroposterior expansion of chest, palpation 
of, 261 

Antliracosis, 300 
Anthrax 

difTercntial diagnosis, 51 
neutrophilia leukocytosis in, 1001 
swelling of back of neck m, 203 
ulceration in, 148 
vesicles in, 140 
Vntigen, 1020 
Antihormones 757 
Antimony poisoning 
decreased knee jerk in, 836 
liypopnea in, 93, 258 
serous stools in, 1032 
Anopynn poisoning 
cyanosis in, 129 
erythema or purpura in, 135 
purpura in, 564 
Antirachitic factor, 910, 919 
Antitoxins, 1016 
Anuna,970 
Anxiety 
diarrhea in. 92 
palpitation in, 96 
sinus tachycardia in, 438 
vomiting in, 91, 636 
Anxiety neurosis, 886 
Aorta 
abdominal 

aneurysm of, 590, 596 
lun^osacral pam in, 81 
vonuting in, 91 
topographic anatomy, 580 
anatomy, 395 
(xmgenital anomalies. 526 
disease of, pain in, 73 
AorUlgia, precordial pain m, 467 
Aortic and pulmonic valves landmark for sixth 
thoracic vertebra, 213 
Aortic aneurism, 530 
abdominal aorta, 533 
epigastric pulsation m, 396 
gnawing pain in, 68 
agonizing pain in, 67 

alternate blanching and flushing of mucous 
membranes in 152 
aphoma in, 94 
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Aortic aneurysm (continued) 
ascending part oi arch, 530 
cyanosis in, 128 
descending portion of arch, 532 
differential diagnosis, 533 
distention of jugular veins in, 541 
dyspnea m, 257 
epigastric tenderness in, 589 
increased cardiac dullness in, 421 
local bulging of chest n all in, 248 
local sweating in, SO 
paroxysmal pain in, 467 
precordial pulsation in, 396 
pulsations in epistemal notch in, 204 
restneted bilateral chest expansion in. 250 
rigidity of upper abdomen in, 588 
thoracic aorta, 532 
transverse portion of arch, 531 
unilateral mydriasis in, 176 
unilateral thoracic enlargement in, 245 
Aortic arch, beginning of, landmark of fourth 
thoraac vertebra, 213 
Aortic area, auscultation of, 424 
Aortic coarctation, 508 
Aortic disease, 41, 526 
paroxysmal pain in, 467 
Aortic h} poplasia, m patent foramen ovale, 505 
Aortic insufficiency, hypertension m, 412 
Aortic isthmus, stenosis of 508 
Aortic regurgitation, 451, 455, 458, 486 to 489 
alternate blanching and dushmg of mucous 
membranes in, 152 
anemia in, 488 
angina pectoris in, 488 
aortalgia in, 488 

area of transmission of murmur, 453 
artenal pulsation in, 488 
arterial pulsations m neck in, 204 
Austin Flint murmur in 489 
capillary pulse in, 488 
carotid pulsation m 488 
Corngan water hammer pulse in, 488 
degree of cardiac hypertrophy in, 454 
diastolic murmur in, 489 
displacement downward and to left of apex 
beat m, 488 
dyspnea in 483 
Duroziez’s sign in, 489 
epigastric pulsation in, 483 
influence o£ decompensation on muruniT, 458 
insomnia in, 488 

precordial pam and oppression in, 488 
pulsations m iliac region in, 5S5 
pulsation of retinal tessels in 180 
relaiiic msuffiaeney, 4S9 
rlijthmical head nodding in 102 
time of occurrence of murmur and its mechan- 
ism 451 

senous puhe in 4SS 


Aortic second sound, 427 
ac^ntuabon of, 433 
weakening of, 433 
Aortic stenosis, 490 
apical impulse in, 490 
area of transmission of murmur, 453 
congenital, 508 

degree of cardiac hypertrophy m, 454 
digestive disturbances in, 490 
displacement of apex in, 490 
dyspnea on exertion in, 490 
headache in, 490 
hypotension in, 413 
palpitation in, 490 
precordial pain in, 490 
syncope m, 101 
systolic murmur in, 491 
time of occurrence of murmur and its mech^'’" 
ism, 451 

ventricular hypertrophy in, 490 
vertigo in, 4W 

weakened second aortic sound in, 491 
Aortic valve 
cUmcal position, 391 
functional murmurs, 461 
Aortitis. 526 
epigastric pam in, 641 
epigastric tenderness m, 589 
pain due to artentis in, 86 
pulsations m neck and suprasternal notch m. 
526 

Apex beat, 397 
extent of impulse, 400 
pathologic displacement of, 399 
position of, 393 
Aphasia. 93, 842 
Aphonia, 93 

Apical impulse, strength of, 401 
Apices of lungs 

landmarks for first thoracic vertebra, 213 
palpation of. 262 

Aplasticanemia, see Anemia aplastic, 558 
Apoplexia, ingravescent, 102 
Apoplexy, 41 
Appendicitis, 661 
acute. 40 

decreased I>mphocytes in, 1003 
general abdominal pain in 74 
increased fibrinogen of plasma in 10^^ 
pam in the penis in, 86 
chest pain in, 74 
chronic 

gastritis in, 645 
lumbosacral pain in, 81 
cramps in, 68 

extrautenne pregnanc>, and salpingitis, diner 
ential diagnosis, 662 
hematemesis in, 638 
hip joint pain in, 84 
increased sedimentation rate in 998 
muscular rigidity m, 587 
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Appendicitis (contnnicJ} 
neutrophilic lcukoc>tosis in, 1001 
paia m iliac and inguinal regions in 77 
pancreatic disease, and renal colic, diiTcreii- 
tial diagnosis, 653 

suppurative, perirenal abscess, and osteo- 
mjelitis, dilTerential diagnosis, 663 
tenderness oser right lower quadrant in 589 
vomiting in 636 

Appendix, s crmiform, topographic anatomy, 579 
Appetite 
change in, 89 

disturbance of, m gastric disease, 633 
Apraxia, 847 

Arachnoiditis, spastic gait in 120 
Arborization heart block, 517 
Arcus senilis, 175 
Areola, 132 

Arg>ll Robertson pupil, 177, 856 
in tabes dorsalis, 862 
ArgjTia, 130 

pigmented spots m mouth in, 153 
Arms, 738 
Ameth index, 1003 
Arrhenoblastoma, 706, 805 
Arrhythmia, 401, 437, 518 
Arsenic poisoning 
abdominal tenderness in, 589 
acute nephritis in, 687 
ambl>opia m, 61 

decreased iibnnogen of plasma in, 1011 

decreased neutrophils in, 1002 

dermatitis medicamentosa m I3S 

garlicky odor of breath in 198 

general abdominal pain in 74 

hematemesis in, 638 

hemoglobinuna m 9SS 

hemolytic anemia m, 560 

nausea m, 90 

neuntis in, 85 

pallor in, 127 

pufhness of eyelids id, 171 

purpura in 564 

serous stools m, 1032 

toxic gastritis in, 645 

toxic hepatic jaundice in, 604 

wrist drop in, 742 

Arsenmrated hydrogen poisoning hemolytic 
anemia m 560 
Arseno-melanosjs 130 

Arsphenaminc poisoning toxic hepatic jaundice 
in, 604 

Arterial 

disease pam due to, 86 
pulsation in aortic regurgitation 488 
venous shunt 501 
Arteries, 523 

abdominal enlarged superficial, 584 
diseases of 525 
m the aged, 935 
physical examination, 523 


ArtenocapiUary fibrosis, 525 
Arteriograms 1051 
Artenosclcrosis 41, 525 
aortic stenosis in 490 
arcus senilis in 175 
arterial pulsations m neck in, 204 
as cause of chronic myocarditis, 475 
bradycardia in, 403 515 
coldness of extremities in 745 
color blindness in, 64 
foot pain in, 84 
heart block in 515 
hemorrhagic retinitis in, 179 
hy-pertcnsion in, 412 
insomnia in, 97 
mitral regurgitation in, 481 
neuritis 85 
paresthesia in, 60 
partial deafness m, 64 
reflex headache in, 70 
retinal hemorrhages in 179 
syncope in 101 
tinnitus aunum in, 65 
vertigo in 97 
Artenosclerosis obliterans 
as cause of local anidrosis, 59 
differential diagnosis, 535 
Arteriosclerotic 
heart disease 493 
psychoses 889 

Arteriovenous aneurysm, 533 
Arteritis 86 
acute, 539 
Aribop^s 1084 
Arthralgia, 83 

pain on mouon or breathing in 73 
Arthritic purpura, 563 
Arthritis, 83, 736 
acute, acute pain in, 67 
atrophic 736 

chronic, intention tremors in, 99 
deformans 736 

abnormal fixity of head in, 162 
hyrperpnea in 254 
sallow ness of face in 167 
gonorrheal 736 

increase of blood uric acid in, 1010 
infections 736 
knee pam in 84 
limping gait in, 121 
lumbosacral pain m 80 
pain on motion or breathing in, 73 
syphilitic 737 
syphilitic, knee pam in, 84 
tuberculous 737 
Arbcular rheumatism 
acute, 736 
foot pain in 84 
Asbestosis, 360 
Ascans 
alata, 1079 
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Ascans {continued) 
lumbncoides 1077 1078 
mystax 1079 
vermiculans 1079 

Ascending paralysis acute see Landry’s paraly- 
sis 865 

Aschhcim Zondek test for pregnancy 1055 

Ascites 

abdominal enlargement in 586 
atrophic arrhosis in 606 
Banti s disease in 561 623 
decreased abdominal respiratory movements 
in, 585 

displacement upward of liver in 601 
fluctuation in 590 
hyperpnea in 255 
superior costa] breathing in 249 
upward displacement of apex beat in 399 
varicose veins m 541 
Ascorb c acid 907 917 918 
Asiatic cholera 
cramps m 68 99 
diarrhea m 92 

general abdominal pam in 74 
Asphyxia 

actual increase of hemoglobin in 996 
bradycardia in SIS 
by gas coma in 102 103 
coma in, 104 
cjanos s of face m 169 
cyanosis of mucosa membranes in 152 
sighing m 259 
Asthenia, 96 

general tremor of tongue in, 196 
hypoteruion m, 413 
neufoarculatory 796 
tremors m 9S 
Asthenopia 61 
diplopia in, 62 
Asthma 41 924 

actual increase of hemoglobin in 976 
agomung pain in 67 
bronchial 354 924 
Cyanosis in 128 
expiratory dyspnea in 257 
increased eosinoph Is in 1002 
moist cough m 95 
cyanosis of face in, 169 
dreams and nightmares in 97 
expiratory bulging ol intercostal spaces m 253 
increased abdominal respiratory mosements 
in. 535 

increased length of expirat on in, 259 
increased respiratory frequency in 326 
inspiratory retraction of infrastcrnal notch ui, 
2S2 

orthopnea in 2a7 

passn e hyperemia oE retina in 179 

pulmonary hypertension in, 494 

siUlant rales in. 342 

»{ uluni I 1036 


AsthnU (continued) 
tests tn, 929 

thoracic spinal pam ut 80 
thymic 788 

Asthmatic breathing 330 
Astigmatism 61 182 
monocular diplopia in 62 
phot<^hobia in 64 
Asynergia 850 
Ataxm 

autonutic 796 

hereditary cerebellar amblyopia in 61 
Ataxic 
gait 120 
paraplegia 862 
Atelectasis 361 
absence of fremitus in, 277 
absence of unilateral expansion of chest wall, 
251 

absent breath sounds in 326 
dullness in 299 
extraves cular rales in 342 
hyperpnea in 255 

unilateral thoracic retraction in, 246 
Atheroma, 525 

of abdominal aorta, general abdom nal pam 
in 74 

Atherosclerosis 525 
Athetosis 846 
Athlete s foot 750 
Athyroidism, 775 
Atnoventncular node 425 
Atnplicism 87 

Atnum of heart, anatomy 389 
Atroph c cirrhosis 

distention of superficial abdominal sems m, 
541 

hematemesis in 638 
of liier 606 615 
Atrophic gastritis 647 
Atrophy of heart, 478 
Atropne 

action OR parasympathetic system 823 
po so ung also see Belladonna poisoning 
hyperpnea in 256 
psychosis in 883 
redness of skin in 128 
Atypical pneumon a 364 
Auchmeromyia tuteola 1037 
Auditory nerves 816 
Auditory nen e disease, deafness in, 185 
Auricles of heart anatomy 389 
Auncular 

extrasystole 440 550 
flutter or fibrillation 439 440 514 
mechanism of 521 
palp tation in 96 
prognosis 521 

shortening of c rculation time m. 447 
venous pulsatioi s in neck in 204 
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Aunculo\ entncular 
block, 439, 440, 516 
nodal 

extrasystolc, 440 
rhythm, 439 
node, 425 
septum, 393 
Auscultauon, 107 
o{ abdomen and viscera, 599 
o( chest, regional, 323 
of heart, 422 

of respiratory system, 312 
tccluiic, 316 

Auscultatory percussion, 293 
of abdomen, 593 
AusUn-Flint murmur, 463, 486 
Australian disease (encephalitis), 876 
Australian pygmies, 769 
Autoinfection ssith tenia soleum, 1075 
Autonomic ataxia, 796 
Autonomic leprosy of Pcn6cld, 867 
Autonomic nersous system, 809, 825 
Avitaminosis, 72, 897 
A*V node, 425 
Axillary lines of thorax, 215 
Axillary regions, 219 
auscultation of, 324 
of chest. 219 
Axon, 810 

Ayerza’s disease, 360 
flushing of face in, 168 
increased erythrocytes in 996 
pulmonary hypertension in, 494 

Babinski’s 
ear reflex, 841 
reflex, 834 

m ataxic paraplegia, 863 
in familial spastic spinal paralysis, 865 
m Friedreich’s ataxia, 862 
Bacelli's sign, 336 
Bachman test for tnchinosis, 1061 
Baollary 
dysentery 
diarrhea in, 92 
differential diagnosis, 51 
general abdominal pain in 74 
stricture of rectum in, 675 
test for, 1058 

infections differential diagnosis 51 
Back 

examination of, 123 
injury, 958 
Backache. 79 

Bactenal identification 1054 
Bacteriolytic system, 1020 
Bad taste, 197 
Balanoposthitis, 709 
Baldness, 163 

Bamberger and Ewarts sign, 465 


Banti’s 

disease, 561. 623 

chronic splenic enlargement in, 623 
increase of blood platelets in, 1005 
vomiting in, 91 

sign of retrosternal dullness, 303 
syndrome, 612 
leukopenia m, 1001 
rectal bleeding in, 672 

Darany tests, differential table of signs obtained 
by. 860 

Barber’s itch, see Tinea sy cosis 
Barbiturate poisoning 
coma in, 103 
hypopnea in, 93, 258 
Barlow^s disease, see Scurvy, 565 
Barrel-shaped chest, 238 
Bartholin's disease, snilvar pain in, 87 
Bartholinitis, 695 

Bartonella baalliformis infection. 560 
Basal 

meningitis, hypopnea in, 93 
metabolic rate, pulse rate, and respiratory 
rate, relation of, to temperature. 48 
metabolism 1044 

pneumonia, left upper quadrant ngidity m, 588 
Basedow’s disease, 777 
Basilar artery occlusion, 872 
Basophilic 

degeneration of erythrocytes, 551 
leukemia, 568 
Basophilism 
ob«ity m, 89 

pituitary, hypertension in, 412 
Basophils, 1002 
Bazin’s disease, 154 
Bedbi^s, 1092 

bites, petechial lesions in, 135 
speaes of. 1092 

transmitters of disease, 1069, 1092 
Bedsores, 150 
Beef tapeworm, 1074 
Beefy tongue, 195 
Belching, 635 
Belladonna poisoning 
amblyopia in, 61 
blindness m, 61 

dermatitis medicamentosa in, 135 
photophobia in. 64 
vertigo in, 97 
Ben’s palsy, 171 

Bence Jones’ albumose in unne, 981 
Bends cramps in, 99 
Benedicts 
syndrome, 173, 866 
test for sugar m uruie, 982 
Benign tumors of bowel, 668 
Bent hip, 743 
Benzol poisoning 
decreased neutrophils in, 1002 
purpura in 564 
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Benberi 902 
neuritis in, S5 
wrist drop in, 742 
Betz cells, 822 

Bezold’s abscess, cervical pain in, 80 
Biceps reflex, 837, 838 
Bicuspid i,alve of heart, 390 
clinical position, 391 
Biermer’s sign, 307 
Bile 

in urine 986 
test, 1042 
Biliary 
colic 

cramps in, 6S 
diflerential diagnosis, 619 
somiting in, 636 

hypertrophic arrhosis (Hanot's), 60S 
Bilharziasis, 1072 
Binaural stethoscope, 314 
Binocular vision, 62 
Biotin 914 

Biot s breathing, 2S9, 327 
Bird's formula m estimating total solids in 
urine, 973 
Birth palsies, 40 

Bismuth poisoning, neuntis in, 85 
Bispinal line, 574 
Biihyma fuchsiani (snail), 1072 
Black 

feser, see Kala Azar, 1069 
tongue, 195 905 
somitus, 637 
Bladder, 692 
calculus, 693 
disease 

pam in iliac fossa in, 79 
pain m penis in, 86 
sacroiliac pain in, 81 

with urinary retention, pain in li>pogastnc 
region in, 79 

distention, fluctuation in, 590 
diierticulum, 694 
nerve mechanism of, 839 
topographic anatomy, 580 
tumors. 693 
Dlantidium 
coll, 1068 
ininutum, 1063 
lUasluniyroiis, 1094 
UUbt 131. 140 

BJeedtf's diicase, Hemoi Inlu, 564 
BJwIiuk from rectum, i72 
Lllcedii K lime, 9lv3 
ptoJiB grd in. 553. 559. 564. 1070 
lUetJuriUt, 172 
lUrl'turocKaUMi I'J 
Ill<'}>lurui{<a«m. 170, 17* 
lSI>r«!nn>. 61 
II ifcrt, 131. I3S 


Blood 

cell casts m urine, 988 
chemistry, 1007 

coagulation, role pla>ed by prothrombin, 914 
counts, 994 

definition of terms employed in hematology, 
993 

differential count, 995 
grouping and typing, 1005 
blood grouping (Moss classification), 
1006 

blood matching, technic, 1006 
hemoglobin findings, 994 
blood volume index, 994 
saturation index, 994 
normal blood findings, 992 
flukes, 1072 
life cycle of, 1073 
serology, 1018 

complement fixation test for 
gonorrhea, 1022 
tuberculosis, 1022 

flocculation test or precipitation reaction 
for syphilis, 1020 
immune bodies of first order, 1016 
immune bodies of second order, 1016 
agglutinins. 1019 
opsonins, 1019 
precipitins. 1019 

immune bodies of third order, 1020 
WasseTTnann reaction, 1021 
significance of abnormal blood counts, 995 
Arneth index, 1003 
hemoglobin. 1003 
leukocytes 1000 
diagnostic V alue of count, 1000 
difTeruitial count, 1001 
eosinophils 1002 
leukocytosis, 1000 
leukopenia, 1001 

myelocytes, myeloblasts, and basopluh, 
1002 

neutrophils, 1001 
lymphocytes, 1002 
monocytes, 1003 
Schilling index, 1003 
interpretation of Schilling nuclear 
index, 1004 

sedimentation of red cells and blood sedi* 
mentation lest, 997 
distance method of Faliracus. 997 
graphic method of Cutler. 993 
sedimentation index, 998 
throenliocytei (blood platelets^ JOto 
time method of Linzeiimcicr, 997 
disease, hj perpnea in. 2S4 
dyterasus, 552 
examination, 992 
chftnisiry.lOO? 

palht logic cliangcs in Wood cWmiitry. 

1003 
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Blood 

examination 

chcmistrj 

patholo^c changes (conlmucd) 
aodosis and ketosis, 1013 
ketone bodies (acetone bodies), 1013 
test for diagnosis of acidosis, 1014 
alkalosis, 1017 
blood urea nitrogen, 1010 
dilondes, 1011 
creatinin, 1010 
fibnnogen, 1011 
glucose, 1012 
sugar tolerance test, 1012 
hyperproteinemia, 1011 
hypoproteinemia, 1011 
nonprotein nitrogen, 1003 
plasma proteins, 1010 
potassium, 1012 

sulfonamide concentration in blood, 
1017 

uric aad, 1010 

physical examination of blood, 1003 
time for collecting blood 1007 
forming organs, diseases of, 531 
grouping and typing, 1005 
in urine, 984 

m Mtamin A defiaency, 899 
matching, technic, 1006 
pressure, 411 
technic for taking, 414 
sedimentation test, 997 
urea clearance test, 1039 
Blow fly, 1086 
Blue bottle fly, 1086 
Blue vision, 64 
Boat shaped 
abdomen 586 
chest, 241 
Body fluids, 1023 
Boeck's sarcoid, 154 
increase of serum globulin in, 1011 
Bone sense, 830 
Bones 
and joints 

examination and diseases of 721 
m the aged, 934, 937 
disease of 
grinding pain in, 68 
increased urinary phosphates in, 975 
increase of serum phosphatosc in, 1042 
examination of, 119 
of lower extremities, 743 
tuberculosis of, 724 
nocturnal ostalgia in, 81 
tumors of, ostalgia m, 82 
Borborygmus 599 

Borquin-Sherman unit of vitamin G, 904 
Boston’s modification of Roberts’ solution test 
for albuminuna, 980 


Botulism 

differentiation from encephalitis, 875 
dilatation of pupil in, 176 
Bowel 

atony, constipation m, 671 
obstruction 

colicky pain m, 77 
indicanuna in, 975 
tumors, 663 
Bowlegs, 744 
Bowles’ stctlioscope, 315 
Brachial 

neuritis, sliouldcr pain in, 83 
plexus 
lesions. 853 

total radicular paralysis of, 852 
Bradycardia, 408, 439 
sinus, 515 
Bradypnea, 93, 257 
Brain, 811 
abscess, 879 

increase of spinal fluid proteins in, 1024 
diseases d>spneam. 93 
lesions 866 
tumors 

amblyopia in, 61 
anosmia in 65 
choked disks m. 180 
headache in, 69 
hyperpnea in, 256 
organic scotomata in, 63 
partial deafness in 64 
scaphoid abdomen in, 586 
weight of 812 
Brassy cough, 384c 
Braeilian leishmaniasis 107 
Breast cancer 
neuralgia of, 383 
shoulder pain in, 83 
Breasts, 21 1 
diseases of, 382 
supernumerary, 383 
Breath 

holding test 445 
odor of, 193 
sounds, 317 

Breeey vesicular murmur, 321 
Brenner tumors of ovary, 704 
Bnght's disease, 41, 686 
acute vomiting in 91 
petechial rash in. 134 
Brissaud's 
reflex, 834 

type of infantilism, 768 
Broadbent's sign, 397, 472 
Broad tapeworm, 1074 
Bromic hormone of pituitary, 761 
Bromide poisoning 
amblyopia in, 61 
blindness in, 61 

dermatitis medicamentosa in, 135 
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Qie>ne Stokes 
breathing 259 327 
respiration hippus m 178 
Oiicago disease 1094 

Chickcnpox (sec Varicella) different a] diag 
nosis 54 
Childhood 

and infancy diseases of 40 
diseases differential diagnosis 54 
Chilomastix 
desainei 1071 
mesniti 1071 
Chills 59 
pallor in 127 
Chloasma 132 137 
utcnnum, 168 
Chloral poisoning 
decreased knee jerk m 836 
dermatitis medicamentosa in 135 
hemoglobinuria in 985 
hypopnea in 93 258 
toxic hepatic jaundice in 604 
tremors in, 98 
Chlorides 
m blo^ 1011 
in unne 974 
ChlOTofonn 

narcos s hypopnea in 93 
poisoning 

cyanosis of face in 169 
decreased fibrinogen of plasma in fOll 
hypopnea in, 258 
toxic hepatic jaund ce in 604 
Chloroma 567 
Oitalgia in 82 

Chlorosis (green sickness) 40 556 
alkaline unne in 972 
decreased color index in, 995 
decreased urinary creatinine in, 976 
decrease of uric ac d in urine in, 974 
florida Of rubra redness of skin m 128 
glsssutss v\ IX 
Rucrocylcs in 996 
normoblasts in 996 
pallor in. 127 
tropical 1033 
Choked diiks. 180 
Cholang I s 618 
acute 

sjppuratirc 614 

tr idrn ess m rii,tit upper quadrant in ^ 
Oiolcc) lilt > 617 
chest pa n in. 7J 
laflerentul duanosii, 619 
et4,.aiiric pain in, 75 
heanlurn in, 50 
hcTulemcs s in 633 
■nercased fib(>ik<i;rn of plasma in. tOt I 
left a!d^,nai pain in. ^ 


Cholecystitis (.conlmued) 
lumbosacral pam in 81 
muscular ngidity in 588 
nausea in 90 

obstructive jaundice in 602 
right hypochondnal pain in 76 
shoulder pain in 83 
vomiting in 91 

yellow discoloration of sclera in 175 
Cholelithiasis 618 
chest pain in 73 
epigastnc pam in 75 
left abdominal pam in 77 
lumbosacral pam in 81 
muscular rigid ty in 58S 
neutrophilic leukocytosis m 1001 
obstructive jaundice m 602 
right hy^iochondnal pam in 76 
vomiting m 91 
Cholemie 
congenital family 
chronic splenic enlargement m 623 
enlargement of spleen in 627 628 
familiale 603 
hetnatemes s in 637 
itching in 87 
Cholera 

abdominal tenderness m 589 
Asiatic 
cramps m 68 
diarrhea in 92 
general abdom nal pam in 74 
dark unne in 971 
hyperproteinemia in 1011 
infantum 660 
morbus 
cramps in 68 
diarrhea m 92 

neutrophil c leukocytosis in 1001 
retract on of abdomen m 586 
ncewater’’%omitusm 637 
rigid ty of cntireabdomenm 583 
serous stools m lb32 
vooutmg in 636 

Cbolesterine crystals in unne 991 
Cholesterol 911 
cot tci t < f blood 1043 
Cliondroma 733 
of ovary 704 
Chorea 40 BSD 
Hunlngtons 881 
Sydenham s 880 
eos nophil a in, 1002 
jerking movements of licad in 162 
m tral regurgitation m, 481 
m tral stenosis m, 484 
Oioreic 

movemems 846 
spasm, 170 
Cborixnening t s 8/8 
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Chononcpilhclioma 
of uterus, 702 
of ^agma, 699 
Choroid 

disease, organic scotomata m, 63 
tubercles, 180 

Chroniafiln cell tumors, 796 
Oiromatopsia, 63 
Chroniidrosis, 152 
Chrjsom>ia maccllana, 1091 
Chrysops dicalis, 10S5 
Chvostek’s sign, 791 
Ch>lolhorax, 244, 377 
Ciliated protogoa, 1068 
Ciliospinal reflex, 177 
Cimax hcmiptcrus rotondatus, 1069 
Cmchophcn poisoning 
hemolytic anemia in, 560 
toxic hepatic jaundice in, 604 
Circulation time (rate), 446 
interpretation of tests, 447 
Circumference of chest, 234 
Circumflex nene lesions, 853 
Orrhosis 
of liver 

as cause of anidrosis 59 
diazo reaction m, 987 

enlargement of both hv cr and spleen in, 627 
enlargement of liver in, 60S 
hematoporphyrinuria in, 987 
nausea in, 90 
oliguria in, 970 
rectal bleeding in, 672 
of lungs, 366 
Citnn, 920 
Clarke's column 820 
Claudication, intermittent 
muscle cramps in 68 
pain due to arteritis in 86 
Clavi (corns and callosities), 749 
Clavicles, 210 
Clavicular 
line of thorax, 214 
regions of chest, 216 
percussion of, 295 
Claw hand, 739 

Clearness, abnormal, in percussion, 302 
Cleft palate, nasal regurgitation of, fluid in 186 
Clonic unilateral spasm 170 
Clonorchis sinensis, 1071 
Closed tympany, 306 
Clubbed fingers, 740 
Clutfoot. 747 
Coagulation time 988 
prolonged in 564, 565 603, 922, 1070 
Coal miners' asthma, 360 
Coarctation of aorta, 508 
cardiac hypertrophy in, 510 
dilated and pulsaUng intercostal vessels in, SIO 
systolic murmur in, 510 
Cobbler’s chest, 242, 727 


Cocaine poisoning 
psychosis in 888 
tremors in. 93 

Coccal mfections. differential diagnosis, 53 
Coccidiodat granuloma 1095 
Coccidioides immitis, 1095 
Cochlear nenc lesions, 859 
Coco see Yaw* 

Cod liscr oil 909 

Coenurus cerebralis, 1077 

Cogwheel inspiration, 327 

Coiled posture, 118 

Cbm percussion test, 353 

Com test, 307 

Coitus, sneezing after, 95 

Collapse dryness of conjunctivac in, 175 

Collarbones, 210 

Cold 

exposure to 
neuralgia in. 85 
neuritis m, 85 
sores, 188 
Coldness 

of cxtrenutics, 745 
of feet, 750 
Colic 

diminished abdominal respiratory movements 
m 250 

intestinal, renal gallstone, and uterine, dif* 
fcrcntial diagnosis 686 
vomiting in, 636 
Coheky pains, 68 
Colitis, 663 

abdominal tenderness m, 589 
cramps in 68 

general abdominal pain in, 74 
gravis, 667 

mucous see Mucous colitis 
nausea in, 90 

spastic, see Spastic colitis 
ulcerative, see Ulcerative colitis 
Collar of Stokes, 384c 
Colloid goiter, 775 
Colloidal gold reaction 1025 
Collum valgum 744 

Coloboma of ins and choroid, day blindness in, 
61 

Colon 

allergic manifestations 926 
carcinoma of, tenderness over right lower 
quadrant in 589 

descending carcinoma of, colicky pain in 77 
redundant 657 
Colonic 

carcinoma lumbosacral pain in 81 
dilatation, 667 
Color 

Uindness 64 
ind'x of blood 995 
of skin, 127 
Colored vision 63 



1114 


Index 


Colosis, 665 
dia^osis, 666 
physical examination, 666 
symptoms, 666 
Coma (unconsaousncss), 101 
absence of corneal reflex in, 840 
Cheyne Stokes breathing in, 259 
decreased respiratory frequency in 327 
diabetic, 101 

dilatation of pupil in, 176 
incompetence of anal sphincter in, 675 
in hypogljcemia and hyperglyceima, dif- 
ierential diagnosis, 799 
in uremia, cerebral hemorrhage and alcoholic 
narcosis, differential diganosis, 690 
loss of sphincter control in, 839 
uremic, 689 

Combined murmurs. 455 
Compensation, cardiac, 457 
Compensatory emphysema, 358 
Gimplementary 
air 230 
spaces. 297 

Complement fixation tests, 1020 
Complexes 887 
Conditioned reflex, 842 
Cond)loma lata 
of hps, 188 
of penis, 703 
of luKa 696 
Congenital 

anemia of neuborn, 562 
deformities of 
lower extremities, 7S1 
spine, 751 
heart 

disease, 500 
murmurs, 458 
h>drops fetalis, 562 
Congestion of hier, 606 
Congestiic 

heart failure, somiting in, 91 
kidney. 690 

Congo floor maggot fly, 1087 
Congo red test for amyloidoscs 1064 
Cocijunctua, examination of, 174 
Conjunctiiai reflex, 835 
Conjunctii itis 
acute amUyoiia in, 61 
allergic 922 
eye pain in. 71 
follicular, 174 
membranous, 174 
pliotoplirbia in. 64 
Cs n»fiousn«ss.JSs6 

CiKi'ensual (naiircct) rcacUon of (mpits. 178 
Cc>»siipatiun, 92, 671 
(hrunie 

general aUlonnnal ja n in, “4 

tvnnmh5v»-tfasijKrtsi>.m in. 79 
iltrani susln i,litiurct in 97 


Constipation (eonttmiid) 
increased urinary' oxalates in, 976 
pruritus ant m, 671 
vertigo in, 97 
Contact dermatitis, 928 
Continuous temperature, 48 
Contracted kidney, 689 
Contractures, 845 

Coiitrainsulin hormone of pituitary, 761 
Contralateral reflex, 841 
Conus mcdullaris, lesions of, 854 
Convalescence 
bradycardia in, 515 
weakness m, 96 
Convulsions, 40, 99 
cyanosis m, 128 
dryness of conjunctivae in, 175 
general inability to protrude tongue in, 196 
incompetence of anal sphincter in 675 
neutrophilic leukocytosis m, 1001 
passive hyperemia of retina in, 179 
Convulsive tic, 170 
Cooley’s anemia, 561 
Coordination 
examination of, 831 
synkinesias of, 846 , 

Copaiba poisoning, purpura in, 564 
Copper poisoning, greenish line on gums in, 190 
Coprolalia, 170 

Cordilobia anthropophaga, 1087 
Cornea, examination of, 175 
Comeal 

opacities, organic scotomata m, 63 

reflex. 835. 840 

ulcer 

eye pain in, 71 
photophobia in, 64 
wounds, green vision in, 63 
Corns, 749 
Coronary 
arteTics, 393 

di'case, pain due to arteritis in, 86 
infarction, pam m, 467 
occlusion, 497 

difTcreiitial tabic, 499 .j, 

electrocardiographic diangcs follow inp 4>* 
fall of blood pressure in, 497 
pain in, 73 
pericarditis in, 468 
sudden, scierc, pfccordal pain in, 497 
sclerosis 

aUJominal pain in, 74 
epigastric tenderness in, 589 
precordial {am in. 467 
Ihrurnbosts 
akoiiiiing pain in. 67 
liyjiotriisiDn in. 413 
IrukicylrHis in, 1000 
iieiuri ibilic lriit.L<cytinii in, lOI 
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Coronary 

thrombosis (roiifiiiKrtf) 
pain in, 86 
s>ncope in, 101 
somitmg in, 91 
Corpus 

c^Iosum, lesions of, 868 
luteum, 757 

striatum, lesions in, 869 
Corrigan’s water-hammer pulse, 409 
Cortex, lesions of, 86S 
Cortical 

auditory aphasia, 93 
hjpcrfunction, 793 
h>pofunction, 793 
motor aphasia, 93 
Msual aphasia, 93 
Corticospinal tract, lesions of, 868 
Cortin, 757, 792 
Corjza 
acute 

edema of lower eyelids in, 88 
gustatory agnosia in, 196 
herpes of lips in, 188 
nasal obstruction in, 186 
sneezing in, 94 

excessive moisture of nasal mucosa in. 153 
ejepam m, 71 
Costal 

breathing m women, 233 
lines of thorax, 214 
pleura, 224 

Costoabdominal breathing, 233 
Cough, 95, 347 
due to cardiac disease, 467 
Coxa valga and coxa vara, 743 
Cracked pot sound, 310 
Craigia hominis, 1071 

Craig’s complement fixation test for amebiasis. 
1058 

Cramps, 68 

Cramps (spasms) of muscle, 99 
Cranial 

nerve lesions, 855 
nerves, 815 

paralysis, diplopia in, 62 
Creatine m unne, 976 
Creatinine in urine, 976 
Creatinine of blood, 1010 
Creeping eruption, 1084 
Cremasteric reflex, 834 
Crepitant rales, 342 
Crepit redux, 340 
Cretinism, 40, 782 
as cause of amdrosis, 59 
coarse, broad nose in, 186 
curvature of leg bones in, 743 
deafness in, 64 
delayed dentition m, 191 
facies in, 164 


Cretinism (roii/niHCii) 
low metabolic rate in, 1045 
sporadic 

macroccphalus in, 158 
skull in, 159 

Cncoclavicular line of thorax, 214 
Cncoid cartilage, landmark for sixth cervical 
vertebra, 212 
Crisis, 48 
Croft's reflex, 842 
Crohn's disease, 661 
Crossed diplopia, 62 
Croup 

cyanosis of face in, 169 
membranous, dyspnea in, 257 
spasmodic 
cyanosis in, 128 
orthopnea in, 257 
stndulous breathing m, 259 
Croupous enteritis, 660 
&oupy cough, 95 
Crunching retrosternal, 348 
Crural ncuntis anterior thigh pain m, 84 
Crustaceans 1075 
CrusU. 131, 145 
Cryptococcosis 1095 
Cr)ptorchism. 713, 801 
severe pain m lower abdomen m, 78 
Crysops discahs, 1085, 1086 
Crystallme 
deposits in unne, 990 
lens 

degeneration of, night blindness in, 61 
partial dislocation of, monocular diplopia 
in, 62 

Cubebs poisoning, dermatitis medicamentosa in, 
135 

Curschmann’s spirals 1035 
Cushing’s syndrome, 765 
discoloration of abdomen in, 583 
weakness in, 96 
Culiam mosquitoes, 1086 
Cutaneous 
lesions 127 153 
leishmaniasis, 1070 
moniliasis, 1096 

Cutler’s graphic method of blood sedimentation 
test. 998 

Cyanosis, 128 466 
of face, 168 
Cyclic albuminuria, 977 
Cyclops leukarti, 1075 
Cylindroids in unne, 998 
Cyrtometer, 236 
Cystic goiter, 200 
Cystic hyperplasia of breast, 384 
Cystine in urine, 976, 991 
Cystitis, 692 
acute, pain m penis in, 86 
ammoniacal odor of unne in 971 
pyuna in 985 
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CjsUtis (conluucd) 
tenderness abo%e s>rnphjsis pubis m 589 
vomiting in 636 
Cysticercus 
bo^ls 1074 
cellulosae 1074 1076 
Cysts 

of abdomen 591 
of bone 735 1077 
of brain 1077 
of breast 384 
of cervix 700 
of kidney 632 
of liver 610 1077 
of lung 1077 
of muscle 1077 1082 
of ovaries 70S 804 
of spleen 625 
of testes 714 
of uterine cavity 701 
of vagina 693 

Dacryocystitis chronic 172 
Dactylitis 
foot pain in 84 

tuberculous pain m unst and hand in 83 
Dalrymple s sign 779 
Dandruff see Seborrhea sicca 
Day blindness 61 
mutista 94 
Deafness 183 
partial 64 
Death 

rates table 932 933 
tattle. 339 
Debilitated states 
as cause of sweating 50 
constipation in 92 
Debility 

alkaline unne m, 972 
alleged general 961 
edema of uinla in, 197 
increased urinary oxafates in 976 
tachjcardia in 408 
Deciduous teeth eruption of 191 
Decline of fever 48 
Decompensation cardiac 4S7 474 
Decubitus ulcers 150 
Deer fly 1086 
Defense reflexes 838 
Def cicncy diseases neur tis in 83 903 
Degeneration reaction of 848 
and regeneration of nerves 810 
Wallenan 810 

Deglutitory passage foreign bodies in 40 
Dch) dration 

decreased sed mentation rate m 998 
1 Jperprotememu in, 1011 
increase of blood urea n trogen m 1010 
increased eodirocytes in 996 


Dciiydration (conlinucJ) 
lowering of spinal fluid pressure in 1023 
rapid emanation in 89 
Delhi sore see Onenta! sore 149 lO/O 
Delirium tremens 888 
insomnia m 97 
Delusions 887 
Demarquayi ozzardi 1081 
Dementia 
forms of S91 

loss of sphincter control in 839 
paralytica loss of sphincter control in 839 
preo3X 40 883 

splitting of personality in, 886 
presemle, 41 
senile, 41 

De Mussy s point, 589 
Dendrites 809 
Dengue 

aching generalized pains in 63 
as cause of sweating 50 
cervical pain in SO 
differential diagnosis 53 
hematemesis m 637 
increased monocytes in 1003 
leukopenia m IWl 
ostalgia in 82 
Dental canes 192 
throbbing pam in 63 
Dentigerous cysts 735 
Depressions in chest, palpation 0! 265 
Depressive psychosis as causeofanidros^s 59 
Dercum s disease see Adiposa dolorosa 767 770 
Dermaphytosis of feet, 750 
DennaUUs 
contact 928 
herpetiformis 
bullae in, 140 
eosmophila in 1002 
eruption in 139 
KchiDg m, 87 
lineans m grans 1084 
medicamrainsa vesicles 340 
venenata eruption in, 139 
Demutolysis palpebrarum, 173 
Derma tophy tosis 
Itching in 87 
pruritus am in 671 
Dermographia 778 835 
Dermo d cysU 
of ovaries 70S 
of penis 710 
of testes 714 
Deseusitization 922 
Dcsoxycorticosterone acetate 793 
D Espine s sign, 335 
Dcxtrocardu 500 
Diabetes 

insipidus 767, 771 
an dross in 152 
as cause of an drosis 59 
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insipidus (coiitmued) 
increase of urinary chlorides in 974 
increased urinary phosphates in 97S 
increased urinar> sulfates in 975 
low specific graiity of urine in 972 
pale urine in 970 
pof>unajn 970 
weakness in, 96 
n-ellitus, 798 

abnormally deep and irregular breathing 
in 258 

as cause of anidrosis, 59 

as cause of chronic myocarditis, 475 

blindness in 61 

bulimia in, 89 

chronic gastritis in, 645 

color blindness in 64 

coma in 101 

dental canes m, 192 

emaciation in, 115 

fissured tongue m 193 

gangrene of extremities m, 749 

glycosuria in 931 

high specific gravity of urine in, 973 
h)*pergl)cemia m 1012 
hyperpnea in 236 
increased acidity of urine in 970 
increase of blood chlorides in 1012 
increased sedimentation rate in 998 
increased urinary phosphates in 975 
increased urinary sulfates in 975 
Itching m 87 
neuralgia in 85 
neuritis in 8a 
pale urine in 970 
polyuria jn, 970 
pruritus am in 671 
rapid emaciation in 89 
scotomata in 63 
spongy gums in 190 
sweetish odor of breath in 199 
swe“tisb odor of urine in 971 
weakness in 96 
Diabetic 

acidosis nausea in 90 
coma 103 

and insulin shock, differential diagnosis 799 
decreased respiratory frequency in, 327 
hypopnea in 93 258 
increase of blood urea nitrogen in 1010 
gangrene 
foot pam in, 84 
pain due to arteritis m, 86 
liver 612 

neantis wrist drop in 742 
pseudotabes absence of tendo achiUis reflex 
in 837 
rctimtis 179 
ulcers 147 


Diabetogenic hormones of pituitary, 760 
Diacctic acid m urine PS3 
Diaphragmatic 
abscess, 3S0 

displacement downward of liver in 601 
disease 
dyspnea in 93 
fiypcrpnca in 254 

increased respiratory frequency m, 326 
muscular rigidity in 588 
shoulder pain in S3 

tenderness m right upper quadrant in 589 
thoracic spinal pain in 80 
hernia 

agonizing pain in, 67 
epigastric pain in 75 
left abdominal pain in, 77 
left sided upper abdominal tenderness m 
589 

movement 2131 
paralysis 
dry cough tn 95 
inability to cough in 96 
pleurisy 380 
hiccoughs m 94 
left hypochondnal pain in 76 
left sided upper abdommal tenderness in 
589 

left upper quadrant ngidity m 588 
pain in 73 
Diaphragm 
diseases of 379 
displacement of 382 
hernia of 380 
paralysis of 379 
spasm of 382 

topograplnc and regional anatomy 224 
Dian^ragmitis 379 
acute suppressed cough in 96 
hyperpnea in 2o6 
splenic pain and tenderness in 620 
Diarrhea 92 
amdrosis in 152 

blantidium coli as a cause of 1068 
chronic emaciation in 115 
decrease of urinary chlorides in 974 
dryness of mucous membranes m 153 
emaciation in 89 
flagellate 1070 

high specific gravity of unne in 973 
hypermoUhty of stomach m 634 
hyperproteinemia in 1011 
incompetence of sphincter in 675 
infantile 659 
insomnia in 97 
rn suppurative hepatitis 603 
oliguna in 970 

profuse as cause of anidrosis 59 
pruritus am in 671 
rectal pain m 79 
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Diarrhea (continued) 
tenesmus in, 672 
vertigo in, 97 
weakness m, 96 
Diastole, 426 
Diastolic 

blood pressure, 411 
heart murmurs 449 
Diazo reaction, 987 
Dick test for scarlet fever, 1060^ 

Dicrotic pulse, 409 
Diell s crises 
cramps in, 68 
epigastric pain m, 640 
hyperpnea m, 2S4 
Dibothnocephalus latus, 1074 
Dicrocochum lanceatum, 1072 
DilTercntial 
blood count 995 
count of leukocytes. 1001 
red blood cell count, 996 
Diffuse nephritis, acute, 687 
Digestive disturbances, scotomata >n 63 
Digital reflex, 841 
Digitalis poisoning 
brad>cardia in 408 
hypopnea in 293 
increase of apical impulse in, 401 
)cllow vision in, 64 
Dilatation 
of colon, 667 
of heart, 477 
Diphtheria 

acute nephritis in, 687 
anesthesia of pharynx sn, 198 
diazo reaction in, 987 
ilitTerential diagnosis 54 
rndocarditis in, 479 
foul odor of breath in, 199 
laryngeal, 40 
cyanosis in, 12S 

excessive moisture of nasal mucosa m, 153 
nasal regurgitation of fluid tn, 186 
offensive disdiarge from nose in 186 
loctlucd tenderness of neck in, 206 
mouth rash in, 153 
nasal, luial obstruction in, 186 
neuro]>luIic leukocytosis in, 1001 
laralysis of uvula in, 197 
rnlncsi of phary iix in, 198 
Schick test 1058 
splduc ctilargcinciit in 622 
swollen neck gbtids in. 201 
ukcratian of tharynx in. 198 
Dil>IiUicnlic 
gasinus 645 

pal*>. init*-diinctn m jH*wcr of (rotnisuxt of 
tongue m. 19o 
urtthntia, 711 
Ih] * tlicroid cntrrius. l/A 


Diphyllobothrium latum, 1074 
head of, 1073 
segments of, 1073 
testes and vas deferens of, 1075 
Diphyllobothrium mansoni, 1075 
Diplopia, 62 

Discoloration of skin, 132 
Disgust vomiting in 91 
Displacement of abdominal viscera, 580 
Dissecting aneurysm, 530 
Disseminated 

cerebrospinal sclerosis, increased knee jerl 
m, 836 
sclerosis, 864 
antscona in, 177 
general abdominal pain in, 74 
hippus tn, 178 

increased tendon reflexes in 833 
myosis in, 176 
vomiting in, 636 
Dissociated icterus, 604 
Dissociation 

by interferaice in myocardial degeneration 
516 

of sensibility 849 
Distoimasis 1072 
tieniic, 1071 
hepatic, 107] 
intestinal, 1071 
pulmonary, 1071 
Distorted fingers, 740 
Dittnch s plugs, 1035 
Diverticulitis, ^8 
acute 

drawing up of left leg in, 78 
pain in left iliac fossa in 78 ,,g 

tenderness over right lower quadrant in, 5^ 
colicky pain m 77 
Diverticulosis constipation in 671 
Diverticulum of bladder, 694 
Dizziness, 97 

Dog tapeworms, 1075, 1077 
Dorsal 

foot reflex, 837 
vnerlia, 117 
lines of thorax, 214 
rccumlicnt position 117 
Dorvolunibar autonomic system, 825 
Double 

pupil monocular diplopn m 62 
vision, 62 
Dracontiasis, 1079 
symptoms of, 1080 
Dracuiiculus mcdmensis, 1079 
Dreams. 97 
Dromedary gait, 851 
Drug 

addiction, faclii in, 164 
eruitionv lusiuicsvn 142 
Drummond’s sign. 535 
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Dry 

cough, 95 
pericarditis, 469 
rales, 339 

Dudicnne’s pscudomuscular hypertrophy, 866 
Ductus artcnosus, patent, 459, 503 
Duhrmg’s disease, sec Dermatitis herpetiformis 
139 

Dull pain, 68 
Dullness 

change of, on change of posture, 303 
in percussion, 282 
relative or moderate, 301 
Duodenal 

disease, epigastric tenderness in 589 
ulcer, W1 
chest pam in, 74 
epigastric pain in, 74 
heartburn in, 90 
lumbosacral pain in, 80 
Duodenum, displacement of. 658 
third section, landmark at second lumbar ver- 
tebra, 213 
Duodenitis, 659 
nausea in, 90 

Dumdum fever, see Kala Azar. 1069 
Dupuytren's contraction. 740 
Duration 

of percussion notes. 284 
of respiratory sounds, 329 
Duroziez's sign, 489, 524 
Dwarfism 763 
Dwarf tapeworm, 1075 
Dye tests 

for amyloidosis, 1064 
for liver function, 1043 
of renal function, 1037 
Dynamic 
coordination 831 
murmurs, 460 

• Dysbasia lordotica progressiva, 883 
gait in, 851 
Dysbouha, 893 
Dysentery 

amebic, also see Amebiasis 
diarrhea in, 92 
general abdominal pain in, 74 
bacillary 
diarrhea in, 92 
differential diagnosis, 51 
general abdominal pain in, 74 
beefy tongue in, 195 
chronic, fissured tongue in, 193 
pain during defecation in, 671 
rapid emaciation in 89 
rectal bleeding im 672 
semifluid feces in 1031 
tarry stools in 1032 
Dysgerminoma, 706 
Dysmenorrhea, cramps in 68 


Dysmetna, 850 
Dy spepssa 
acute. 645 

allergic, general abdominal pain in, 74 
chronic 645 

in gastric caranoma, 644 
increased urinary oxalates m, 976 
nervous, 649 
Dyspliagia, 198 
Dyspnea. 93, 256, 466 
faacs in. 166 
Dysthcsia, 849 
Oystliyroidism, 775 
Dystona muscular deformans, 883 
Dystrophia adcnopoagenitabs, see Frohlich's 
syndrome, 767, 769 

eagerness, as cause of swreating, 50 
Car diseases, reflex headache in, 70 
Ears, examination of, 122, 183 
Ebstein’s angle, 418, 471 
Ecchymosis 132 
Echinococcus 
cysts 602 1077 
disease, 1077 
tests for. 1019, 1077 
granulosus, 1077 
Echinosloma 
ilocanum. 1071 
malayanum, 1071 
Ediokmesis, 170 
Echolalia 170 
Eclampsia 
convulsions in, 100 
increased blood potassium in, 1012 
neutropliiiic leukocytosis in, 1001 
vomiting in, 636 
Ecthyma pustules in, 141 
Ectopia cordis. 500 
Ectopic gestation (pregnancy), 704 
fluctuation in, 590 

pain m iliac and inguinal regions in, 77 
ruptured 

Kussmaul s air hunger in 258 
pain in ihac and inguinal regions m, 77 
Ectropion, 173 
Eczema, 927 
crusts in 145 
COSino(du]ia in, 1002 
increased unnaiy sulfates in 975 
itching in, 87 
of lips, 
of tongue, 72 

papulosum eruption in 142 
pruritus am in 671 
pustnlosum pustules in 141 
squamous scales in, 146 
vesicular eruption in 139 
Edebohl s dorsal position 117 
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Edema, 88, ISO, 467 
angioneurotic, 927 
\omiting in 92 

decrease of blood chlorides in, 1012 
hypoproteinemia in, 1011 
of chest v.aU unilateral thoracic entarganent 
in, 246 

of extremities, 74S 
of face, 169 

Effort syndrome precordial distress in, 467 
Egophony, 336 

Eighth cranial nerve lesions, 858 
Elation as cause of sweating, 50 
Electrical examination, 831 
Electrocardiography, 1043 
definition of terms 1049 
limitations of, 1048 * 

Electrocardiographic mterpretation of hear! ac- 
tion, 435 

Elephantiasis (lymphedema), 546,752 
edema in, 151 
m filariasis 1080 

m sparganum proUferum infection, 1076 
of hands, 742 

Eles enth cranial nerve lesions, 859 
Emaciation, 89, 115 
arterial pulsations m neck in, 204 
atrophy of hair in, 163 
hyperpnea in 256 
microglossia in, 193 
Embadomonas intesttnalis, 1071 
Embolic 

occlusions of arteries, 538 
retinitis, 179 
Embolism 86 

Embolus paradoxic, in patent foramen oiale. 
505 

Embryocardia, 430, 434, 475 
Embryonic blood cells 552 
Emesis, sec Vomiting, 635 
Emmetropia, 182 
Emotional 
states 

insomnia m, 97 
reflex headache in, 70 
strain •ftcakness after, 96 
Emphysema, 41 

actual increase of bemogJobwi la, 996 
apparent w cakness of first heart sound in, 432 
chronic, 358 

bilateral diminution of chest expansion in, 
251 

diminished i esicular murmur in, 326 
diminished vocal fremitus in, 275 
diminished local resonance in. 334 
dyspnea in, 93 
expiratory dyspnea in, 257 
increased abdominal respiratory movements 
in. 585 

inspsratory bulging above Claudes in 253 


Emphysema (continued) 
compensatory (vicarious), 358 
bilateral increase of chest expansion in, 250 
increased vocal fremitus m, 275 
increased vocal resonance in, 334 
umlattral enlargement of cliest m, 243_ 
unilateral thoracic enlargement in, 24o 
cyanosis in 128 129 
of face in 169 

decrease of blood chlorides in 1012 
displacement of apex beat m 399 
downward displacement of spleen in, 622 
dyspnea m, 257 

expiratory bulging of intercostal spaces m, 253 
frothy expectoration in, 1035 
hyperpnea in 255 
hypertension in 494 

increased intensitv of first heart sound in, 432 

increased respiratory frequency in, 326 

indicanuna in, 975 

local bulging of chest wall in 243 

of skin, 151 

orthopnea m 257 

physical signs, 35S 

prolonged expiration in, 328 

sibilant rales in 343 

subcutaneous unilateral thoracic enlargement 
in. 2A6 

thoracic spinal pain in, 80 
Emphysematous 
breathing 330 
chest, 238 

Emprosihotonos, 100 118 
Empyema 

as cause of chills 59 
as cause of sweating 50 
brondiial breathing in, 329 
precofdial pulsations m 397 
pulsations in lower abdomen in, 584 
right hypochondnal pain in, 76 
thoracic spinal pain in 80 
ulcers of tongue in, 194 
Encephalitis 874 877 
acute epidemic 40 
photophobia in, 64 
retraction of head in 162 
cloudy spinal fluid in 1024 
differentia/ tab/e 876 
lethargica, 874 
coma in 104 
differential diagnosis 58 
diplopia in 62 
facies in. 165 

gait in. 851 . 

increase of lymphocytes of spinal fluid m, 
1025 

increase of spinal fluid proteins m 10-’ 
photophobia in, 64 
ptosis in, 173 
tremors in, 98 
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Enccpliahlis (continued) 
tj-pes of 
alcdiolic, 875 
Australian X disease, 876 
epidemic (IcUiargic, economic). 874 876 
equine, 876 
Japanese type B, 876 
St. Louis, 876 
syphilitic. 877 
torula, 876 

toxyplasmic, 876, 1068 
tromatic, 875 

Encepnalon (brain), 811 

Endarteritis 
obliterans 
foot pain in, 84 
paresthesia in, 60 

syphihuc, pain due to arteritis in 86 

Endemic goiter, 776 

Endocarditis, 40 
acute, 478 
ulceratii e 

displacement of apex beat in, 479 
harsh mitral or aortic murmur in, 479 
bacterul 

acute splenic enlargement in, 622 
minute hemorrhagic spots in, 155 
petechiae of mouth in, 155 
retinal hemorrhages in, 179 
chrome bacterial 
cardiac thrill in, 480 
enlargement of spleen in, 480 
forcible apex beat in, 480 
Janetsay s spots in, 480 
Osier's nodes in, 480 
petechiae in, 480 
subacute and chrome, 479 
neutrophilic leukocytosis in 1001 
subacute bacterial 
as cause of chills, 59 
differential diagnosis, 55 
increased monocytes in, 1005 
increase of serum globulin in 1011 
Endocrine 

gland psy choses, 8S9 
system, 755 
m the aged, 954 
Endometritis, 700 
Endosteal sarcomata, 733 
Enophthalmos, 180 
Enteric thrombosis, pam in 86 
Enteritis 

acute catarrhal, 659 
tuberculous, diarrhea in, 92 
Enterobius \erniiculans, 1078 
Enterocolitis 

abdominal tenderness m, 589 
acute, 660 

general abdominal pam m, 74 
chronic, diarrhea m, 92 


Enterocolitis (conlniued) 
diarrhea in, 92 
somiting in, 636 
Entcromonas hommis, 1071 
Enteroptosis, 581 
and gastroptosis, 649 
pain in liy pogastne region in, 79 
Enthophthalmus, diplopia in, 62 
Entropion, 175 
Eosinophilic leukemia, 568 
Eosinoplids, 1002 
Ephynal acetate (Roche), 920 
Epicanthus, 175 
Epidemic 

catarrhal jaundice, 612 
encephalitis 974 

jaundice, differential diagnosis 56, 612 
Epididymitis, 713 
pain in testes in, 86 
severe pain in lower abdomen in, 78 
Epidural hemorrhage 872 


Epigastric 
angle. 211 

landmark for second thoracic vertebra. 213 
pain 74 639 
pulsation 596 
reflex, 854 

region, anatomic relationships 574 
tenderness, in gastric ulcer, 642 
Epiglotuc ulcer dry cough in 95 
Epilepsy, 40, 881 
color blindness m 64 
coma in 102 103 
convulsions in 99 
cyanosis m, 128 
faaal spasms in, 170 
hippus in, 178 
hypopnea in, 258 

inability to protrude tongue m, 196 
increase of lymphocy tes of spinal fluid m, 1025 
increase of urinary chlondes in, 974 
nodding of head in 162 
opisthotonos m, 118 
pale unne in 970 
parosmia in 65 
pituitary, 767, 773 
retraction of head in, 162 
splitting of personality m, 886 
temporary aphonia and aphasia in, 94 
Epileptic insanity, 890 
Epinephrine, 757 

acUoR on sympathetic system 827 
Epiphyseal junctions, 722 
Epispadias, 703 
Epistaxis (nosebleed), 186 
Epithelial casts m urine, 988 
Epithelioma 
of anus, 674 
of eyelid, 172 
of lip, 183 
ulcers in, 148 
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Epults ?33 
Equilibnum 

and orientation, disturbances of 849 
exaounation of 831 
pathwajs 814 
Equinia see Glanders 

Erb jusemle t>'pe of progressive muscular 
dystrophy 866 
Frbs phenomenon 791 
Ergometer Zuntz 443 
Ergosterol 909 

Ergot poisoning color blindness in 64 
Ergotism gangrene of extremities in 749 
Ergotoxme action on sjmpalhetic system 828 
Eriodictjol see Vitamin p 9^ 

Eructation 90 
Eruption of teeth 190 
Erysipelas 
as cause of chills 39 
diazo reaction in 987 
differential diagnosis 53 
diffuse eothema in 137 
edema of e>es in 83 
neutrophilic leukocjtosis m 1001 
splenic enlargement in 622 
swollen neck gUnds m 201 
Erythenu 131 

arthritieum epidcmicum (see Haverhill 
foer) 154 

induratum (see Bazins disease) 194 
vntcTtngo (ehafins) 137 
multiforme 132 927 
gcncraliied red macular eruption in 132 
papules in 142 
(u^rclcs in 143 
vesicles in, 140 
nodosum tu^rcles in 143 
Eo'thremia vee Poljcrthenua vera 563 
«r>vhtnvatous c)anosis in. 129 
Erythroblastic ancm a. see Cooley s anemia 561 
Erythroblastosis fetalis 561 
Ijythrocytes 996 
Frythroleukemia 508 
hrythn melalgia 537 885 
foot pain in 84 
gangrene in 749 

increased heat of I >h cr extrennbes in, 745 

k>eal redness in, 123 

{>ain due to artenti* in, 86 

pain tn senst and haivd in 84 

red toes in 743 

rrythropoietic iKifTnonc of p tuiury 761 
Eiciutm. 792 

hsenix r^sonitii, myosmn 176 
'u«eal 

blautioos aial JiTcfticula 631 
diiertKutun 
dry cooih m. 95 
rrvuTK utum vn, 91 
rr-a snaney laryr^cal cough in. 9S 
fdl 


Esophageal {conttnued) 
stricture (stenosis) 630 
emaciation in 115 
Esophagismus 6“^ 
gldHis hystencus in 198 
Esophagitis 
acute 630 
regurgitation in 91 
Esophagomalaaa 631 

Esophagus physical examination and diseases 
of 629 

Espiindia (American leishman asis) 1070 
Essential 

hypertension see Hypertension essential 412 
thrombopcnia see Werhof s disease 562 
thrombophilia 537 
Estradiol 757 803 
Estrin 757 803 
murine 986* 

test for pregnancy (Mazer Hoffman) IOjo 
F sirogen 757 

Ether poisoning toxic hepatic jaundice in 604 
Eunuchism 802 
Eunuchoidism 801 
Eustachian tube 
disease deafness m 185 
obstruction partial deafness in 64 
tinnitus aurium in 65 185 
Fvenlralion, 381 
Evisceration 381 
Evvald s test breakfast 1030 
Ewarts (and Bamlierger) sign 465 
Exconations 131 
Exhaustion 96 
duskiness of evelids in 174 
headache in. 69 
paltntation in 96 
rcHex headache in 70 

Exophthalmic goiter 201 777 _ 

and toxic adenoma, diffcrenlial diagnosis 773 
as cause of sweating 50 
arterial pulsations in neck in 204 
bilateral exophthalmos in 180 
brow n spots on face in, 163 
cardiac hypertrophy in, 477 
coma in, 104 
crises 

general abdominal pain m 74 
nausea in 90 
vomiting in 91 
emanation in IIS 
facies in 165 
gastric neurosis in, 641 
Kercral trenvor of longue in 196 
hypoclio esterolrima in, 1043 
increased ii tens ty of fir th heart sounds m. <• 
increase of apical impulse m 401 
Itching in. 87 
Ugotdithalmos m. 172 
lytnihocytoiii in. 1002 
t<alpitation m, 96 
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Exoi>Iithalmic goiter (coHfiHwd) 
poburia in, ^0 

pulsations m cpisternal notch in, 204 
pulsation of retinal > cssels in, 180 
rapid emanation in, 89 
rcilex headache in, 70 
shortening of circulation time in, 447 
tadijcardia in, 407 
tremors in, 93 
ulceration of cornea in, 17S 
weakness m, 96 
Exophthalmos, 180 

Exophthalmiis unilateral, diplopia in 62 
Exostosis, 729 
Expectoration, 1033 1037 
Expiration, accessory muscles of, 232 
Expiratory 
dyspnea, 257 
movement, 231 
Expression, 164 
Extras) stoles, 439, 518 

Extrautenne pregnancy, salpingitis and appen- 
dicitis, differential diagnosis, 662 
Extras esicular rales, 342 
Exudates, 1027 
Eyeball, examination of, 180 
Eyelids, exanunation of, 171 
E}es 

allergic manifestations. 922 
examination of, 122, 171 
in vitamin A defiuency, 896 
muscles, associated actions of 857 
pain in, 71 
signs, 182 
Eyestrain, 61 
cervical pain in, 80 
hyperemia of retina in. 179 
nausea in, 90 
photophobia in, 64 
reflex headache in, 70 
scotomata in, 63 
vertigo in, 97 
vomiting in, 92, 636 

Face, 164 

examination of 122 
Facial 

coloring, 167 
hemiatrophy, 884 
as cause of local sweating, 50 
asymmetry of head in, 161 
head in, 160 
macrocephalus in, 158 
yellow or white spot on one side of face in, 
138 

hemiplegia, facies in 164 
injury, edema of eyes in, 88 
nerves, 816 
paralysis, 171 
ectropion in, 173 
lagophthalmos in 172 


Faual 

paralysis (conitmicd) 
loss of taste m 65 
ptosis m 173 
spasms, 169 

Fahraens’ distance method of blood sedimenta- 
tion test. 997 
Failure of heart, 474 
FamUng attacks (syncope). 101 
Faintness. 96 

‘ Falling drop” (metallic tinkling), 346 
Fallopian tubes diseases of 703 
Fallot’s tetralogy, 459 507 
Familial 

hemolytic jaundice with splenomegaly, 559 
spastic spinal paralysis. 865 
Fannia caniculans, 1086 
Farcy sec Glanders 
Far sight, 182 
Tastigiuro in fevers 48 
Fasciola hepatica, 1072 
Fasciolopsis buski 1072 
Fatigability of heart, 467 
Fatigue 96 

duskiness of eyelids in, 174 

Fat metabolism hormones of pituitary 761 


Fatty casts m urine ysv 
Fatty heart 476 
Fatty liver, 609 
Favus, crusts in, 146 
Fear 

as cause of chilliness, 59 
palpitation in, 96 
Febnie diseases 
differential diagnosis, 51 58 
jaimdice of conjunctivae in, 153 
rapid emaciation in, 89 
Fecal 

impaction 
colicky pain in, 77 
constant pain m rectum in, 671 
constipation in 92, 671 
insomnia in, 97 
lumbosacral pain in 81 
pain during defecation in, 671 
pain in iliac fossa in 78 
tenderness over nght lower quadrant m 589 
thigh pain m, 84 
varicose veins in, 541 
vomiting, 638 
Feces, 1031 
Feeblemindedness. 891 
Feel 

congenital deformities, 751 
deformiUes, 747 

Fehhng’s test for sugar in urine, 982 
Female 

genital organs 694 
gonads, 803 
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Femur, fracture of, knee pain in 84 
Fermentation test for sugar in urine, 982 
Fermentative diarrhea, acute, 659 
Festinating gait, 121 
Fetid bronchitis, 350 
Fev ers 

acute, alopeaa in, 163 
anorexia in, 90 
as cause of anidrosis, 59 
block, 1069 
decline, 48 

decrease of urinary chlorides in, 974 
diagnosis of, 49 
dumdum, 1069 
dyspnea in, 93 
emaciation m, 115 
ctiolog), 49 
fastigium, 48 
headache in, 69 
h)perpnea in, 254 
increased aadrty of urine m, 972 
increased intensity of both heart sounds in, 431 
increased unnary sulfates m, 975 
increased unnary urea in, 974 
ohguna m, 970 
palpitation m, 96 
sinus tachycardia in, 438 
tachycardia in, 513 
ihcakncss in, 96 
Fibnnogcn, 1011 
Fibrinous 
bronchitis, 351 
pericarditis, 469 
Fibroadenoma of ovary, 704 
Fibroid 

induration of lungs, 366 
phthisis 

absent breath sounds in, 336 
decreased respiratoo frequency iti, 327 
increased vocal fremitus in, 274 
rebtivc dullness in, 302 
upward displacement of apex beat iiU 399 
Fibroma of ovary, 704 
Fcbcoaua, 733 
of penis, 710 

Fvbroneuromau of atxlomen S91 
Fifth cranul nerve lesions, 857 
Fthri 2 . JOSO 
Bancrofti 1080 
occuh 1031 
loa 1031 
1 ilaraiii, 103 

increase of serum glubulm >n, 101 1 
niifortn pulse, 409 
R'lStrs and hands /Jy 
Finger percussion, 285, 286 

blTSt 

cranial r^rve lesions, 855 
sound (systole), 426 
diRuniiiied inlcntily of. 432 
inerrased mlensiiy of, 432 


Fish tapeworm, 1074 
Fissure in ano, 673 
Fissures, 131 
of lungs, 222 
of tongue, 72, 193 
Fist (xrcussion, 286 
Fistula m ano, 673 
Fitz’s rule, 652 

Flagellates, see Magistophcra, 1008 
invading the duodenum and je;unum, 1070 
types of, 1068, 1070 
Flagellate diarrhea, 1070 
Flat 

chest, 240 
feet, 748 
backache m, 79 
knee pain m, 84 
lumbosacral pain in, 80 
paui m feet in, 84 

pain radiating to ankles and calf muscles m, 
83 

footed gait, 121 
Flatness m percussion, 282 
Flavin, 915 

Flea bites, petechial lesions >n, 135 
Fleas, 1092 
species of, 1092 

transmission of diseases by, 1092, 1093 
Flechsig s direa cerebellar tract, 820 
Flies, 1084.1087 
American screvvworm, 10S6 
blow, 10^ 
blue bottle, 1086 
coffee. 1079 

Congo floor maggot, 1087 

deer (clirysops discalis), 1085, 1086 

gray colored hairy, lOM 

green botile, 1086 

house, 1084 

lesser house, 1086 

suble. 1086 

sand. 1086 

tsetse (see Glossma), 1085, 1086 
tumbu, f086 

Flipping in percussion, 286 
rioating 
kidney, 581, 684 
lirer, 60l 
nbs. 210 

FliKtuabon, abdoroiiul, 590 
Flukes see Trematodes, 1071 
blood, 1073 
intestinal, 1071 
liver, 1071 
lung. 1072 
riushing. 168 
Foam cells, £i20. 623 
Focal glornerulonephriiii 087 
FoSicular hormone, function of, 804 
Folhculin. e03 
Fonseca homuus. 1071 
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Food poisoning 
abdominal tenderness in, 589 
general abdominal pain in, 74 
nausea in, 90 
Foot 

and mouth disease 
localized swelling of tongue in, 193 
rash of mouth in, 153 
vesicles in, 140 
perforating ulcer of, ISO 
strain, pain in right loin in. 77 
Foramen ovale, patent, 459, 503 
Fords stethoscope, 315 
Foreign bodies 
in bronchi, 351 

in respiratory and deglutitory passages, 40 
Forest jaws, see Leishmaniasis amcncana, 149, 
1070 

Fourtli venereal disease, 709 
Fowler position, 117 
Fractures 

increased sedimentation rate in. 993 
ostalgia in. 82 
Fragilitas ossium, 733 
Fragility of erythrocj tes, 997 
Framboesia, see Yaws, 143 
Freckles, 132, 137 
Freezing, coma in. 102, 104 
Frei test for Ijmphogranuloma inguinale, 1059 
Fremitus 

regional, sanations of, 272 
socal, in abnormal chest 274 
or uctile, 269 
technic of palpation for, 271 
Friction 

fremitus, 277, 403 
sounds, 345, 443 

Friedlandcr’s bacillus pneumonia, 367 
Friedman modification of Aschlieim Zondek test 
for pregnancy, 1056 
Friedreich’s 
ataxia, 862 

decreased knee j erk in, 836 
nystagmus in, 847 
phenomenon, 307 
sign, 472 
Fright 

as cause of chilliness 59 
as cause of sweating, 50 
dilatation of pupil in, 176 
sweating of hands in, 152 
temporary aphonia and aphasia in 94 
vomiting in, 91 
Frohlich’s syndrome, 767, 769 
obesity in, 89 
From’s syndrome, 1024 
Frontal lobe 
lesions, 868 
tumor, deafness in, 64 
Frost bites 
Itching in. 87 


I rost bites (coiUmicd) 
paresthesia in 60 
red toes in, 743 
Functional 
colitis, 664 

diseases of nervous sjstem, 885 
murmurs, 460 
charactcnstics of, 463 
neuroses hjpcrcsthesia in. 60 
neurosis dreams and nightmares in, 97 
scotomata, 63 
tests 1033 

Fundus, examination of, 178 
Fungi 2nd mcntlia, 1093 
Funnel cliest, 242 
Funicuhtis 715 
Furrows in teeth, 192 
Furunculosis 

neutrophilic leukocytosis in, 1001 
pustules m 143 
Fusiform thorax, 241 

Gait, 120,831, 851 

Galactin. 760 

Galactoeele, 384 

Galatest for sugar in urine, 982 

Gallbladder 617 

colic, differential diagnosis from gall dun 
colic, 618 
disease, 41 
agonizing pain in, 67 
Tronic, sallowness of face in, 16/ 
consupation in, 92 
epigastric pain m, 640 
gastric neurosis in. 649 
glossodynia tn 72 
heartburn m 90 
Itching in, 87 
sighing in, 259 

tenderness in nglit upper quadrant in 
tlioraac spuial pain in. 80 
icrtigo in. 97 
topographic anatomy, 577 
Gall duct disease, gastric ulcer, and pjloric 
spasm, differential diagnosis, 648 
Gallop rhythm, 522 
Gallstones, see Cholelithiasis 
Gallstone colic, as cause of chills, 59 
Ganglion, 810 

Ganglioneuroma of adrenal medulla, 796 

Gangosa, 56, 149 

Gangrene 

diabetic, see Diabetic gangrene 
foot pain in, 84 
tndicanuna in, 975 
of lungs hiccoughs in, 94 
of toes, 748 
Gas 

asphyxia 

coma m, 102, 103 
cyanosis in, 129 
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Gas 

asph>xia {continued) 

decreased intensity of both heart sounds in, 
431 

poisoning cyanosis of mucous membranes ir 
152 

Gastralgia 633 641 

and gastnc ulcer differential diagnos s 643 
epigastric tenderness in 589 
Gastrectasis 647 
heartburn m 90 
hjpomotility of stomach in 634 
nausea in 90 
•vomiting in 636 
Gastric 

and pulmonary hemorrhage differential diag 
nosis 639 
carcinoma 643 

aversion to meat in 90 
chronic gastnt s and gastric ulcer dif 
ferential diagnosis 646 
d minished or absent cardiac dullness in 422 
epigastric pain m 640 
epigastric tenderness in 589 
hematemesis in 638 
hjpochrom c microcytic anemia in 557 
lumbosacral pain in 81 
nausea in 90 

T gidity of upper nudabdomen in S88 
thoracic spinal pain in 80 
vom ting in 63S 
catarrh 
acute 645 
chronic 645 
contents 1028 
dlatation 647 

exaggerated abdominal tj'mpany m 598 
diseases symptomatology 633 
1 iccoughs in 94 

fermentation epigastric pain in 640 
hyperesthesia vomiting in 636 
hypersecretion acid vom tus in 637 
neuralgia 64J 
neurosis 649 
ulcer 40 641 
acid vonutus in 637 

and gastralgia differei tial d ^;nosis 643 
chest pain in 74 

chronic gastritis and gastric care noma dif 
ferent al diagnosis 646 
epigastric 
pain in 74 
tenderness in 589 
general abdom nal pain in 74 
heartburn in 90 
hematemesis in 638 
1 ypermotilify of stomach in 634 
Ijperpneain 2^4 
lumbosacral pam in 81 
perforated agonizing pain m 67 
prone posture in, 118 


Gastric 

ulcer (eonlii ued) 

pyloric spasm and gall duct disease d f 
fcrcntial diagnosis 648 
rectal bleeding in 672 
ngidity of upper midabdomen in 588 
thoracic spinal pain m 80 
vomiting in 635 
Gastntis 
acute 645 

epi^stnc pain in 640 
globus hystericus m 198 
macular rash in 133 
dironic 645 

dryness of mucous m*mbranes in 153 
gastric ulcer and gastric carcinoma, dif 
ferent al diagnosis 646 
epigastric pain in 74 
heartburn in 90 
nauseam 90 

th ck tenacious mucous vomitus m 637 
vomiting m 91 635 
Gastrodisco des homonis 1071 
Gaslrodynia 639 641 
Gastroenteritis acute 
diarrhea m 92 
general abdominal pain in 74 
von lUng in 91 
Gastrointestii al 
d seascs 
anorexia in 90 
aversion to certa n foods in 90 
const pation in 92 
emaciation in 115 
fissures of tongue in 72 
infantile convuls ons m 100 
pallor in 127 
vertigo in 97 
weakness in 96 
system 

allergic manifestations 926 
in h story taking 38 
in the aged 934 936 
in V tanun Bj deficiency 902 
tract 

d sease lost or perverted taste m 65 
in vitamin A deficiency 899 
Gastroptosis and enteroptosis 649 
Gaucher s 

disease 615 624 6'’8 
chrod c splenic e ilargement in 623 
leukopenia in, 1003 . 

splenomegaly enlargement of both liter aud 
spleen in, 6'’7 
Gee s disease 660 

hypochromic microcyt c anemia in 557 
General 

examination 113 
symptoms 41 
Gemtaha 694 
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Genitourinary 
s> stem 

cxammatioii of, 123 
m the agcii, 934, 936 
m history taking, 33 
tract 

m s itamm A dcficicncj , 899 
Genu valgum {knock knee) and genu varum 
(bowlegs), 744 
Geographic tongue, 72, 194 
Gerhardt’s 

area of dullness, 503 
change of sound, 307 
test for acetoacctic aod m urine, 983 
Geriatrics, 930 
place in medicine, 933 
German measles 

generalized red macular eruption in, 133 
localized tenderness of neck in 206 
swollen neck glands in, 201 
Giardia intestinalis 1070 
lambha, 1070 
Giddiness, 97 
Gigantism, 763 
obesity m 89 

Gilchrist disease (Blastom)cosis), 1094 
Gilfillcn and Gregg antuitrin*S skin reaction 
test for pregnancy, 1056 
Gilles de la Tourette's disease, 170 
Gingivitis 
necrotic, 190 
red line on gums in 190 
spongy gums in, 190 
Girdle pain in tabes dorsalis, 862 
Glanders 

difTercntial diagnosis, 51 
ozena in, 186 

puthnessofejehds and iritis in 172 
swollen neck glands in, 201 
tests for, 1058 
ulcerations in, 148 

Glandular fever (see Infectious mononucleosis), 
203 569 
test for, 1064 
Glasgow’s sign, S3S 
Glaucoma 

acute eye pain in 71 
amblyopia in, 61 
blindness in 61 
dilatation of pupil in, 176 
organic scotomata in, 63 
passive hyperemia of retina in, 179 
Glenard s disease 581,649 
enlargement of abdomen below umbilicus m 
586 

lumbosacral pain m, 81 
Globus hystencus, 193 
Glomerular nephritis 
acute, 687 
chronic, 689 


Glomerular nephritis (conlmucd) 
gaural edema in, 88 
vomiting in, 93 
Glomus tumors, 543 
Glossalgia (pam m tongue). 71 
Glossm (tsetse (lies), species of 
brcvipalpis 1083 
discalis, 1083 

morsitans, 1068 1083, 1085 
paipalis 1068 1083, 1Q8S 
swyncrtoni 1068 
tachinoidcs, 1068 
Glossitis 
acute, 72 

chronic superficial. 72 
lingual pain in, 197 
lost or perv erted taste in, 65 
Glossodynia, 72 
Glossopharyngeal nerves, 816 
Clossophytia (black tongue), 195 
Glottis, edema of 
aphonia in, 94 
cyanosis in 128 
Glucose in blood 1012 
Gluteal reflex, 834 

Glycogenic function of liver, test for. 1044 

Glycopenia, 797 

Glycosuna, 981 

Gnats 1086 

Gnawing pain 68 

Goctsch test, 780 

for hyperthyroidism, 1059 
Goiter 40, 775 . , , ^ 

cxopluhalmic, see Exophthalmic goiter, 201, 
777 

cyanosis in, 128 
cyanosis of face in, 169 
dry cough in, 95 , . oc 

mtratlioracic, laryngeal cough m, va 
Coll, column of 820 
Gonads 800 

disturbances reflex headache m. 70 
hormones, 757 

Gonadotrophic hormone of pituitary, 760 
Gonorrhea 

complcracnt fixation test for, 1022 
endocarditis in, 479 
eosinophilia m, 1002 
neutro^lic leukocytosis in 1001 
of vulva 695 
Gonorrheal 
arthritis 736 
epididymitis, 713 
ophthalmia blindness in 61 
s^pingitis, 703 
urethritis 711 
Gordon's 

biological test for Hodgkin s disease, 1059 
reflex, 835, 842 
stethoscope 315 
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Gout 41 737 
£15 cause of sweating SO 
aortic regurgitation m 487 
increaseii unnary oxalates in 976 
increase of blood uric acid in 1010 
increase of uric acid m urine in 974 
iritis in 176 
mitral stenosis m 484 
neuralgia in 85 
pain in wrist and hand in 84 
plastic phlebitis in 542 
toes in 749 
Gower s tract 820 
Gradenigo Siwdromt of 83? 

Graham Steele murmur 463 486 489 
Gram s staining method 1054 
Grand mal 881 
Granular 

basophilic degeneration of red cells 996 
casts m urme 988 
degeneration of crythrocj-tes Sal 
inspiration 327 

Granulocytes neutrophilic 1001 
Granulocytopenia S69 
dilTcrential diagnosis S3 
leukopenia in, 1001 
Granuloma inguinale, 696 
Granulosa 
cell tumors 706 804 
inguinalis ulcerations in 143 
Craupner s test, 443 

Grascs disease see HypcrthjToidism 41 777 

Craviu tumor 795 

Gray colored hairy fly lOSO 

Gray slun 130 

Greater cursature of stomac i topographic 
anatomy 576 
Green bottle fly 1(^ 

Green sickness see Chlorosis 40 556 
somtus 637 
Grind HR paui 08 
Gr pr ng pains 63 
Trowih hormone "60 
Gu nca Morm, 1079 
Gull » d stase “SO 

Gull Sutton $ disease see Arteriosclerosis 5’5 

Gums exam nation of 189 

Gumma of penis 703 

Gurglii g rales 339 

Gustatory agnos a 196 

Gutter chest 241 

C>n naiuc resistance test, 445 

C) nccological s) stem m history tak ng 38 

llaabf reflex Sod 
llabt spasm. 170 
llur 163 

d tnluiiooof p tu tary origin. 773 
Half xisoft.dj 
Jfil but liser oiL ‘X»9 
Hallucinatictis 8.^7 


Hallux valgus varus equinus or rigidus loot 
pain in 84 747 
Hands and fingers 739 
Hand Schuller Christian s dstase 731 ro7 
abnormal compressibility of skull in lc» 
ostalgia in 82 
Hanots arrhosis 605 
Harassing cough 95 
Harelip 189 
Harnson s sulcus 240 
Haverhill fever 154 
Hayem Widal hemolytic jaundice 603 
Hay fever 354 925 

abnormal moisture of cotijunclivae in 1/5 

edema of lower eyelids «n 88 

excessive moisture of nasal mucosa m 153 

increased eosinophils in 1002 

Itching in 87 

nasal obstruction m 186 

sneezing m 94 

tests in 929 

watery discharge from nose in 18/ 

Head 

auscultation of 325 
examination of 122 157 
injury to 960 
kakosmia in 187 
Uu 68 

nodding breathing 2s9 
Heads view of aphasia 844 
Headaclie 68 
aching pains in. 68 
cervical pain in 80 
pitu ttry 767 773 
severe photophobia in 64 
throbbing pam in 68 
Health examinations period c 963 
Hearing 64 
defects milicaged 934 
tests 185 944 
Hcartburo fpytousi 90 
Heart 

anatomy of 337 
blood supply 393 
nene supply 394 
topographic outline 391 
block. SIS 

complete Stokes \dams syndrome m 5 

prolongat on of arculation time in. 49/ 
chambers anatomy 339 
d sease also sec Card ac diseases 4» 
antriovclerotic. 493 
mngen ul 500 

corgen tal flush ng of face in 163 
coronary A97 
hydroihorax in. 243 
h}pcrtcn5tre.493 ^ 

incieavcd resp ralory freniicncy 
left vcntricutar hypertrophy in. 477 
ret nal hemorrhises m. 179 
rheumat c 491 
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Heart 

disease (fon/wuifrf) 
sjplnhtic, 493 
th>roid, 494 
\’al\ular, 478 
\omituiR m, 636 
examination o(, 123 
failure, 438. 474 
congcsluc, somiting in, 91 
decreased scdimcniation rate m 998 
diaao reaction in, 987 
prolongation of arculalion time m, 447 
right sided, edenui of feet and legs to SS 
sinus tach>cardia in, 438 
in the aged, 936 
in \itanun Bj dcficicnc>, 902 
landmark for fifth to eighth tlioraac \enc 
brae, 213 
murmurs, 448 
congenital, 458 

pam, conditions s«nuhtmg,_S00 
phjsical examination of, 393 
sounds 

normal sounds, 424 
nonpathologic eariatioiis, 429 
patliologte sounds, 430 
Heat 

exhaustion 
cramps in, 99 
headache m 70 
palpitation in, 96 
syncope in, 101 
rash see Miliana 
Heberden’s nodes, 737, 742 
Helm, 757 

Hectic temperature, 48 
Height and weight 
at sanous ages, lOS 
ratio formula, approximate, 112 
tables, lOS 

Helmholtz ophthalmoscope, 178 
Helminthiasis (see Parasitic infestations), W 
1067 

Hemangioma of hands 741,742 
Hematemesis 627 
m gastric ulcer, 643 
Hematocele 713 
Hematochromatosis 627 
hematoporphynnuria, 987 
Hematogenous icterus, 604 
Hematology terms employed 993 
Hematomyeha complete loss of tendon and sKin 
reflexes in, 832 

Hematoporphynn in urine, 987 
Hematuria 984 
Hemeralopia 61 

Hemianopsia, 63 , . 

Hemiatrophy facial, as cause of local sweating 

50 


Hemic murmurs, 460 
Hcmiopic reflex. 177 
distomiasis 1072 
Hemiplegia 

Babmski reflex in. 834 
gait m 851 

Gordon s finger reflex in, 842 
unpedimcnt in power of protrusion of tongue 
in 196 

limping gait in, 121 
tremors in, 98 . , . . \ 

Hemochromatosis (bronzed diabetes), 614 

discoloration of abdomen m, 583 

Hcmogcnic syndrome, see W erhofs disease, 562 
Hemoglobin findings 994 
Hemoglobinuria 985 

COW”™ 

tisa in, 175 
Hemolytic 

anemia (icterus) 55o 
jaundice 603 
hematemesis m 637 
Hmvell Jolly bodiji m 
mcrcased color mdet during cnris 995 
mmased frssd'ly of erythrocytes in 997 
reticulocytes in 996 
scry low red count in 99o 
system 1020 
Hemophilia 5M 
cpistaxis in, *86 
hematemesis in, 637 
increased urinary oxalates in, 976 
knee pam in. 84 
pctcchiac of mouth in *43 
rectal bleeding in, 672 
retinal hemorrhages in, 179 
tarry stools m, 1032 
Hemorrhage 
amdrosis in, 152 

blindness m, 61 j 

decreased intensity of both heart sounds after, 
432 

hypotension in, 413 
leukocytosis in lOCO 
oliguna in, 1000 
pallor after, 127 
sinus tachycardia in 43b 
syncope in 101 
tachycardia in, 513 
sertigo in. 97 

>cry low red count after, 996 
weakness after, 96 
Hemorrhagic 
anemias, 557 
BriElit’s disease 687 
colitis 667 

infarct of lung, dullness in, 299 

infarction of lung, increased vocal fremitus in. 

274 

macules 134 
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Hemorrhagic (continued) 
ncphntis 6S9 
pancreatitis 652 
retimtu, 179 
Hemorrhoids, 672 
constipation in 92 
rectal pain in 79 
Hemothorax, 2-13, 377 
Hcnodi s purpura, 563, 737, 928 
Hepatic 
abscess 

as cause of chills, 59 
beefy tongue in 195 
chest pain in 73 

fluauation in right hypochondriac region 
in. 591 

arrbosis, as cause of anidrosis 59 
colic, hijerpnea in, 254 
congestion 606 

diseases see also Liier diseases 601 
clironic lissurcd tongile in, 193 
constipation in, 92 
glossodytua in, 72 
heartburn tn, 90 
distomiasis, 1071 

enlargement abdominal enlargement id, 5S6 
flexure displacement of, 657 
necrosis 616 

diminished secretion of hippunc acid in. 
1043 

Hepatitis 

acute nonsuppurative, 615 
dimimslied secretion of, luppunc aud in, 1043 
increased acidity of unne in, 972 
suppurative 60S 
Hepatocellular jaundice 004 
Hepatogenic honnoiie of pituiiao 761 
Hepatohcnal fibrosis sec Qanii s disease 561 
Hrpatomesaly (sec Enlargement of the liver) 
005 

gljcogcnosis 614 

Hepatomegaly, luniliosacraJ j>am in 81 
Hcpaiosplenic cirrhosis, see Danlt s disease 561 
Htrcdiury 

cerebellar atavia, amblyopia in, 61 
licmorrhaesc 
Ictangicclascs, 565 

thrombosthcnia, see V» crliofs disease, 562 
Pscvitlohemopitiha, 565 
tremors, 99 
Hernia 

enlargement of liodi inguinal regions in, 586 
itveatteiair*! Vindemess otct tight tuucr 
Quadrant in, 5*i9 
stran»utalrvl 

tnuicular ng 1 ty in, 5x7 
vi«n Ung HI, 636 
Herpes 
a bps 1S8 
Ptunius am in. 671 


Herpes (conlniued) 
zoster 

abdominal rash in, 583 

acute pain in, 67 

anesthesia in, 60 

causalgia in, 63 

chest pain in 72 

eosinophiha in, 1002 

hyperesthesia in, 60 

hyperpnea in, 254 

left upper quadrant rigidity in, 5S3 

macular rash in 135 

mouth rash in, 153 

of penis, 710 

restricted bilateral chest expansion m 2^0 
right hypochondrial pain in, 76 
vesicles in, 138 

Hertzs self dieckmg test, 444 
Heterolateral hemianopsia 63 
Hcteronjmous hemianopsia 63 
Hctcrophile antibody test for glandular fever, 
1059 1064 

Heteropbyes heterophjes, 1071 
nocens, 1071 

Hcxuronic acid 906 917,918 _ 

Hibernation and «omnolcnce pituitary, 767, /74 
Hiccough 94 
Hiccup, 634 

Hilarity palpiution in, 96 
Hilum of lung 221 
Hip 

congenital dislocauon 751 
disease, tuberculous lup joint pain in 84 
dislocations congenital waddling gait in IZi 
joint disease 
knee pam in 84 
pam in iliac fossa in, 79 
pain III knee and inner side of leg m 84 
tingh pain m, 84 
fill pclatcs pallipes 1090 
Hippocratic 
countenance 166. 167 
succussion splash, 347 
Hippunc acid 
in unne 976 
ust 1043 
Hippus. 178 

Hirschsprung's disease 668 
abdominal tenderness in, 589 
constipation in, 671 
seneral aMonnnal pain tn, 74 
tl rvumin <n IijjicrpiluiUrisni 762 
Hi* I undle of 425 
Histamine lest 543 
Hi*tKi|ne test for pregnancy, 1057 
Ilutocytcs 628 

Hist iplasmovis of Parting 1095 
Hutory 

cvaiuatxx) of. 36 
form. 39 
Ukixg 37 
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Hi\es, see Urticaria, 927 
Itching 111, b6 
Hoarse cough, 95 
Hobnailed Incr, C06, 615 
Hodgkin’s disease, 569 
bronzing of skin in. 130 
chronic splenic enlargement in, 623 
differential diagnosis, 53 
dry cough in, 93 
edema in, 151 

enlargement o( both h\ cr and spleen in 6-7 
enlargement of hier in, 614 
enlargement of 'phen in 627 
eosmophiha in, 1002 
Gordon’s biological test for, 1059 
hematcmesis in, 637 
h>perpnea in, 255 
increased monocjtes in, 1003 
increase of blood platelets in, 1005 
neck glands in, 201 
Hoffman's 
phenomenon, 791 
sign, 841 
Homonomous 
diplopia, 62 
hemianopsia, 63 
Kookivorni disease, 1033 
Hopping test, 443 
Hordeolum (stye), 172 
Hormones, 755 
in urine, 986 
Horner's syndrome, 173 
as cause of local anidrosis, 59 
Housemaid s knee, knee pain in, 84 
Hoviel] Jolly bodies, 993, 997 
Hum 448 

Huntington's chorea, 881 
gait in, 851 
psjchoscs in, 889 
Hutchinson’s teeth, 192 
Hyaline casts in urine, 988 
Hydatid 

cyst, 1077 ^ 

irregular enlargement of, spleen in, 627 
fluctuation in right hypochondriac region in 
591 

of bone, periosteal pain in, 82 
of hver, 609 

disease, 1077 , 

infection, enlargement of both liver and spleen 
in, 627 

Hydatiform mole 
malignant, 703 
of vagina, 699 

Hydrarthrosis, intermittent knee pain in 84 
Hydrocele, 713 
Hydrocephalus, 40, 158 
acute, 873 

chronic, distention of veins of scalp in 540 
coma in 104 

increased spinal fluid pressure in, i024 


Hydrocephalus (cojifinnrd) 
macroccphalus in, 153 
voiiuting in, 91 

Hydrocyanic acid poisoning, cyanosis in, 129 
Hydrogen ion concentration of plasma, 1015 
Hydronephrosis 681 
cliest pain in, 73 
epigastric pain in, 641 

fluctuation in right hypochondnac region in, 
591 

flucUiation over left hypochondriac region in 
591 

hyperpnea m, 255 
lumbosacral pam in 81 
pain m left loin in, 77 
pain in right loin in, 77 
Hydrophobia, see Rabies 
Hydropncuinopericarditis 474 
Ilydropneumothorax, 244, 378 
cyanosis in. 128 

hippocratic succussion splash in, 34/ 
inclalhc tinkling in 346 
Hydrops feulis. congenital, 562 
Hydro-quinonc 920 
Hydrosalpinx 705 
Hydrothorax, 243, 377 
cyanosis in, 128 
succussion splash in, 279 
Hydnina 970 

Hymcnolcpsis fratema, 1075 
nana (dwarf tapeworm) 1075 
Hyoid bone landmark for fourth ccnical verte 
tra, 212 

Hyoscine poisoning, psychosis in, 888 
Hyperacidity 
epigastric pam in, 74 
vomiUng in, 636 

Hyperacusia (heightened hearing), M 
Hyperadrenahsm hypertension m, 412 
Hypcrchlorhydna, hypermotility of stomach in 

634 


Hypcrchromic 

anemia megaloblasts 


in, 996 


macrocytic anemia 

increased color index in 995 
secondary 555 
Hyperemia 131 
reflex headache in, 70 
Hyperesthesia 60 
of stomach, 651 
Hyperglycemia, 798 
Hypergonadism, 803 
Hyperhidrosis (sweats), 50, 152 
Hypcridrosis (hyperhidrosis), 50, 152 
Hyperinsuhmsm as cause of sweating 50 
Hypennetropia 182 
photophobia in 64 
Hypermotility of stomach 634 
Hypernephroma 683, 795 
hematuria in 9S5 
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Hjpeniepliroma (continued) 
hyperpnea in, 255 
muscular rigidity in, S83 
of ovarj, 70S 
o5 lagina, 699 

polj cystic kiJiio, and sarcoma, differcnUal 
diagnosis, 683 

splenic pain and tenderness in 620 
Hjpcropia, 60, 182 
mjosts in, 176 

Hjpcrosmia (heiglitcntd sense of smell), 05, 
187. 85S 

fijperostosts cranti see Leontiasis ossca 159, 
728 

n>pcrovarianism SOS 
Hiperparadiiroidisrn 729,789 
abnormal compressibility of skull U) l58 
ostalgiain 81 
Hjperpicsia, 412 
lljperpicsis, 412 
H}pcrpi(uiurisni, 762 
hyperlen'ion in, 412 
olKsity in, 89 

Hjpirplastic anemia see Hemolytic anemia, SS8 
H)ijcrpnca, 254 
H)perproteiiKniia, 1011 
d'crea»cd sedimentation rate in 993 
llxcrresonance 282, 303 
Kxicrtcnsion, 411 
epistaxis in. 186 
hemorrhagic retinitis in, 179 
increase of blood chlorides in, 1012 
polyuria in 970 
rcilcx headache in, 70 
iirmitus aunum m, 185 
n)tKrten«ii)ii essential, 412 
cardioiascnlar niainfcstaticms in. 412 
cifcbral manifestations in, 412 
niaiigiuiit 413 
renal manifestations m, 413 
llypcrtensitc heart disease, 493 
Hyperihjmism 785 
Ulperihjrroidutn 494,774 
acid vomjtus in, 637 
rmaciatif’n in Jt5 
lest I0a9 

hyjiert Irt sis in. 152 
hyperpnea in, 256 
hyticflenMOn vn. 412 
hyp-ic!iolc»trro'tmia m, 1043 
incrrajfil n ctjlnilic rate in, 1W4 
inwtrria n. 97 
1 , Lie t( triaiKc test 1039 
f r. 1009 

K >! I hjrjuraljcttf J4 uv 1012 
irriiw^s in. 

11) t»fi < u t f> >ufy 412 
H>,»ftrKlvii*, 793 

11) te 

ti ary ti/tluMiS, 6C5 


Hypertrophic (eonitnued) 
emphysema, 358 

pulmonary osteoarthropathy, 738, 740 
Hypertrophy of heart, 476 
Hyperpyrexia, 47 
Hypcrvjtammosis D, 910 
Hypoaadily, gastric, 650 
Hypoadrcnia weakness m, 96 
Hypochondriac region 
of chest, 217 

left, anatomic landmarks, 575 
right, anatomic relationships, 574 
Hypochondriasis, 41 
Hypochromasia, S51 
Hypochromic microcytic anemia, S55 
decreased neutrophils m, 1002 
idiopathic, S56 
in hookworm disease 1084 
Hypogastric region anatomic landmarks, s/s 
Hypogenesis of phalanges, 739 
Hypoglossal nerves, 816 
disease of, atrophy of tongue in, 193 
Hyi>oglycemia, 797 
a$ cause of sweating SO 
coma in, 101 
convulsions in, 100 
syncope in. 101 
weaknevs in, 96 
Hypogoaidism, 801, 805 
Hypogonad obesity, 89, 772 
Ilypomotilily of stomach, 634 
Hypoovananism. SOS 
Hypoparathyroidism, 789 
Hypophyseal dystrophy , see rrohlich*! syndrome 
Hypopituitarism. 765 
bulimia m, 89 
hypotension m, 413 
low metalxihc rate in, 1044 
weakness m, 96 
ilypopnea, 93, 257 
llypoproteincmia, 1011 
Ilyposmia 855 
Hypospadias. 703 
llyputensi n 411,413 
insomnia in 97 
oliguna in 970 
reflex headache m. 70 
vertisTO in. 97 
weakness in, 96 
HyptAhymiiin, 783 
Hyjwihyroidi'm, 495, 774, 7iQ 
liypcrclHjlestrroIniiia in. ICMJ 
hypoUnw m in. 413 
low mctal>ilic rate in 1044 
prolon.auoiiof cifcubticn time m 447 
sboricnnB of cirwlalwin time in, 447 
weaktiesv m. 96 
Ifjpwthjrroid 
< tesuy, V}, 772 
tjpc of hji* getudiitn, 802 
Hj,i» viUiri !,««» I), 910 
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HjiUna -11 886 
absence of cornenl reflex in 840 
acid somitus m 637 
amb!>opia in 61 
anosmia in 187 
apnea in, 93 
blindness in, 61 
bradjeardia in 403 
color blindness m, 64 
coma in 102 104 
consUpauon in, 671 
cramps m, 99 

decreased respiratory frequency in 327 

dilatation of pupil in, 176 

facies in, 166 

facial spasms m 170 

globus hystericus in 193 

hemianopsia in 63 

hiccoughs in 94 

hippus m 178 

h)-pcrosniia in, 65 

hyperpncain 254 256 

hypopnea in 93 258 

inability to protrude tongue in 196 

increased knee jerk in ^6 

increased respiratory frequency in 327 

nausea in 639 

opisthotonos m 118 

pain along spine in 81 

pale urine m 970 

persersionof taste sensations in 197 
polyuria in 970 
ptosis m 172 
reflex headache in 70 
retraction of head in 162 
rolling up of eyeball in 172 
spasm of pharynx in 198 
splitting of personality in, 886 
subjective pam in 67 
sweating of hands in 152 
temporary aphonia and aphasia in 94 
tremors of eyelids m 99 
umbilical pain in 590 
vertigo in 97 
vomiting in 91, 636 
Hysterical 

amblyopia monocular diplopia in 62 
convulsions 100 

Ichthyosis 

as cause of anidrosis 59 
anidrosis in 152 
scales m 147 

Icterus see also Jaundice 601 
index 1041 

gravis neonatorum 561 
neonatorum 604 
Idiocy 

amaurouc family blindness in 61 
tnacrocephalus in 158 


Idiocy (coiiliiiucd) 

Mongolian see Mongolian idiocy 
skull in. 159 
Idiopathic 
organic colitis 667 
thrombocytopenia purpura 563 
Ileitis 

diarrhea in 92 
regional 661 
colicky pain m 78 
general abdominal pain in 74 
glossodjnia in 72 

tenderness over right lower quadrant m SS9 
Ileocolitis diarrhea in 92 
Helm 757 
Ileum 

displacement of 65S 

inflammation of 6a9 ^ 

Ileus 669 
vomiting in 636 
Iliac 

crest higlicst part of landmark of fourth 
lumbar vertebra 213 
regions anatomic landmarks 575 
liiocecal tuberculosis pain in nght iliac fossa 
in 78 

II opsoas bursitis hip joint pam in 84 
Illuminating gas poisoning psychosis in 888 
Illusions 887 
Immediate 
auscultation 312 
disadvantages 313 
of heart 422 
percussion 285 
of heart 416 
Immobile pupil 177 

Impacted cerumen partial deafness in 64 
Impetigo 
contagiosa 

eruption m 139 
macular rash in 135 
crusts III 146 
smple pustules in 141 
Incarcerated 1 ernia vomiting in 91 
Indeterminate rales 345 348 
Indican 
in urine 975 

reaction for liver fund on 1044 
Ind gestion in gastric ulcer 642 
Indirect percussion 286 
Industrial medicine 939 
and examination of industrial ttork“rs 939 
examination of person applying for position 
940 

examination of persons already in industry 
944 

health defects as determining occupation 941 
anemia 942 

eye diseases and visual acuity 943 
color bl ndness 944 
hearing tests 944 
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Industrial medicine 
health defects (conttnued) 
respiratory diseases, 942 
skm affections, 943 
industrial ph>sician, 939 
function of 

full time physician 939 
part time physician 939 
supervision of sanitary conditions and presen 
tion of avoidable hazards, 945 
Infancy and childhood diseases of 40 
Infantile 
convulsions, 100 
diarrhea, 6S9 

paralysis see Poliomyelitis, acute anterior 40 
limping gait in, 121 
progressive, muscular atrophy, 866 
Infantilism, 768 
Infections 

chronic, rapid emaaation in, 89 

headache in, 70 

nioniha 1093 

my cotic, 1093 

neuralgia in, 83 

neuritis m, ^ 

purpura in, 564 

Infectious mononucleosis, 203, 569 
differential diagnosis, 58 
test for, 1064 

Infenor cervical ganglion, landmark for seventh 
cervical vertebra, 213 
Influenza 

abnormal moisture of coniunctiva in, 175 
aching generalized pains in, 68 
as cause of chills 59 
as cause of sweating, 50 
cervical pain in 80 
diarrhea in, 92 
differential diagnosis, 51 
cndocardilis in, 479 
eye pain in, 71 
Ivematemois vn. 037 
leukopenia in, 1001 
ly'inphocyfosts in, 1002 
numtli rash m 153 
uvtalgia in, 81 
plasUc t^ilcbitis in, 542 
redness of pharynx m 198 
toxic hepatic jaundice in 604 
tlirombocytopinia in, 1005 
IiifraaxiUary regions 
of chest 219 
percussion of 297 
Iiifradavicular regions 
auscultation of. 324 
of chest, 216 
palpsiion of 263 
iHrrusMfxi of. 295 
iRitanuiiinary regions 
auvcu'taviun of. 324 


Inframammary regions (conlinued) 
ot chest, 217 
percussion of, 296 
Infrascapular 
line of thorax, 214 
regions 

auscultation of, 325 
of chest, 220 
palpation of, 263 
percussion of. 297 
Ingravescent apoplexia, 102 
Inguinal 
hernia 
uicarcerated 

left, drawing up of left leg in, 1 18 
nght, drawing up of right leg in, 118 
pain m testes in, 87 

strangulated, severe pain in ingvunal ana 
iliac regions in, 78 
regions 

anatomic landmarks, 575 
examiiution of, 707 
Inhibin, 800 
Injury 

simulated by drugs, 961 
to sensory nerve, anesthesia in, 60 
Innominate artery 
and veins, anatomy, 395 
aneurysm of, 533 
Inositol 914 
Insanity 

aversion to certain foods in, 90 
hyperosmia in, 65 
parosmia in, 65 
vomiting in, 91 
Insect bites 
nchirg in 87 

wheals in, 145 „ 

Insects and oUicr arthropods, 1084 
in which the adult stage is important 1091 
in which the larvae arc important 1091 
Insomnia 96 
emacution in, IIS 
Inspection, 107 

of abdomen and its v isccra, 581 
of respiratory system, 226 
Inspiration, accessory , muscles of, 232 
Inspiratory 
movement, 231 

retraction, 252 , 

Insufficiency of cardiac valve leaflets caused T 
dilatation of the valve orifice, 460 
Insular sclerosis, facies in, 164 
Insulin 757 
idiysiologic action 797 

shock -lyg 

and diabetic coma, diffcrcnual diagnosis, < 
coma m, 103 

headache in, 70 ^ 

Insurance, life, examination, sec I ife in'uran* 
exammaticn 946 
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Intcniity o{ sounds iii percussion, 283 
Intention tremor, 98 
Intercostal neuralgia, 72 
diminished \csicular murmur in, 326 
epigastric pain in, 640 
h>perpnca in, 254 
pain III gallbladder in, 619 
restricted bilateral clicst, expansion in 250 
suppressed cough in, 96 
voluntary suppression o£ expansion of chest 
wall in, 250 
Intermedin, 761 
Intennittent 
albuminuria, 978 
claudication 
muscle cramps in, 68 
pain due to arteritis m, 86 
hydrarthrosis, hnee pain in 84 
pulse, 410 
temperature, 48 
Interpolated cxtrasyslole, 520 
Interrcnahn, 757, 792 
Intcrrenm, 792 
Interscapular regions 
auscultation of, 325 
of chest, 220 
percussion of, 297 
Interstitial 
emphysema 353 
keratitis 

amblyopia in, 61 
photophobia in, 64 
nephnbs, chronic, 689 

Interventricular sepul opening (Roger’s dis* 
ease), 459 

Interventricular septum ol heart, 393 
Intestinal 

catarrh, chronic, beefy tongue in, 195 
colic, coiled posture in, US 
diseases 

amblyopia in, 61 
hiccoughs in, 94 
vomiting in 91 
distomiasis, 1071 
parasites in, 1071 
symptoms in, 1071 

neurosis general abdominal pain in, 74 
obstruction 669 
acute 

abdominal tenderness in, 589 
and acute generalized peritorutis, differen 
tial diagnosis, 670 

and pancreatitis, differential diagnosis 
655 

epigastric pam in, 640 
fecal vomiting in, 638 
increase of blood urea nitrogen m 1010 
vomiting in, 91 
agonizing pam in, 67 
chest pain in 74 


Intestinal 

obstruction (coniimied) 
chronic, lumbosacral pain lu, 81 
constipation in, 92 
cramps in, 68 

exaggerated abdominal tympany in, 598 
general abdominal pain in, 74 
increase of blood unc acid in, 1010 
neutrophilic leukocytosis in 1001 
thoraoc spinal disease in, 80 
parasites 1071 1074 
cmaaation in 115 
teniasis 1074 

toxemia, hypertension in. 412 
tumors, 668 

general abdominal pain in 74 
ulceration 660 
worms 

general abdominal pam in 74 
infantile convulsions in, 100 
nausea in 90 
Intestines 656 
topographic anatomy 579 
Inlnauncular septal opening, 459 
Intracranial 

pressure signs of, after brain trauma 871 
tumors tremors in, 93 
Intradermal saline test 544 
Intrathoracic stethoscope of S Sohs Cohen, 315 
Intraventricular 
heart block 516 
advanced 517 
Iiemorrhage, 872 
Intravcsicular rates 342 
intussusception 40, 669 
rigidity of entire abdomen in 588 
vomiting in, 636 
fnvasion (onset) in fevers, 47 
Inverse type of temperature 48 
Inversion of reflexes 840 
InvoIunUiy nervous system 825 
Involutional melancholia, 41, 890 
Iodide poisoning purpura in 564 
Iodine tolerance test for hyperthyroidism, 1059 
Ipecac 

as cause of nausea, 90 
as cause of sweating 50 
Indochoroiditis 
suppurative 

blindness in 61 
eye pain in 71 
Indocycbtis, blindness in, 61 
Indoplegia. accommodation, with preserved 
light reflex 177 
Ins cxaminaUon of 175 
Intis 

eye pain in 71 
photophobia in, 64 
Irntable 
Uadder, 694 
colon. 664 
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Isch orcctal abscess 
rectal pain m 79 
sacroiliac pam m 81 
Islands of Langerhans 797 
hormone of 757 
Itching 87 
atnplicism m 87 
hookworm disease in 1085 
of anus 671 
I\ory exostosis 752 
Ivy poisoning itching in 87 

Jackson s (Cheval er J sign 352 
Jackson syndrome of 860 
Janeway s spots 480 

Japanese ruer {e\er differential diagnosis 55 
type B encephalitis 876 , 

Jaundice 129 601 
acholuric 559 
bradycardia in 515 

catarrhal dim nished secretion of luppuric 
acid in 1045 
chromidros s in 152 
discoloration of abdomen in 582 
epidemic differential diagnosis 56 
Itching in 87 
obstructive 

clay colored stools in 1052 
dark green urine in 971 
detteaveiliTagilny tderythioeytesw 997 
increased sedimentation rate m 998 
increase of serum phosphatase in 1042 
ind canuria in 976 
pruritus am in 671 
thrombocytopenia in 1005 
yellowish d scoloration of conju ictiva m 175 
) ellow discoloration of sclera m 175 
yellow vision in 63 
Jejunum 

displacement of 658 
inflammation of 659 
Jerky inspiration 327 
Jotfroy s sign 779 
Joints 

and bones in the aged 934 937 
esamination of 119 

physical examination and diseases of 735 
Jugular veins 
divtemion of 540 
engorgement of 205 

Kakovmia 187 
Kala azar 1069 

chronic splenic enlargement in 623 
decreased neutrophils in 1002 
differential d agnosis 57 
increase of «crum globulin in lOIl 
leukopenia in 1001 
prolonged bleeding time in 1070 
»plen c enlargement in 627 


Kala azar (continued) 
tests for 
antimony 1064 
formalin 1065 
water, 1063 

thrombocytopenia m 1005 
Kangaroo type of obesity 770 
Kantar Bauer and Klawans test for pregn nev 
1056 

Katzenstems test 444 
Keloid 144 
Kcrasin 628 
Keratitis 175 
eye pain m 71 
interstitial 

amblyopia in 61 
photophobia in 64 
Kernig s sign 837 
m meningococcic meningitis 877 
Ketone bodies in blood 1013 
Ketosis 1013 
Kidney 679 
congestive 690 
cysts 6'*2 
disease 679 692 
cardiac hypertrophy in 477 
hiccoughs in 94 
hyperpnea m 254 

increased respiratory frequency in 327 
pawviw left loin «i 77 
inffammattcn 
muscular rigidity in 588 
tei derness m left upper quadrant m 589 
lesions neuralgia and myalgia differential 
diagnosis 680 

lower border of landmark at third lumbar 
vertebra 213 

pelvis of landmark of first lumbar vertebra 
213 

polycystic pam m right loin in 77 
techmc for palpating 596 
topographic anatomy 579 
toxeniic 691 

tuberculous pam in right loin in 77 
tumors displacement upward of liver in 601 
upper border ol landmark of twelfth thorac c- 
vertebra 215 
Klotogen 920 
Klumpke s palsy 8S2 
Knee 

chest position 117 
icrk 836 
Knock knee 744 
Konew’s test for glanders 1058 
Kopliks spots 153 197 
Korsakoff s psychosis 888 
loss of memory :n 887 
Kraurosis of vulva 697 
vuKar pain in 87 
Kron g s isthmus 294 



Index 


1137 


Krukenberg tumor of o\ary, 706 
Kummdl s disease, thoracic spmal pam in 80 
KupfTcr cells in hicr, 624, 628, 1029 
Kussniaul s 
air hunger, 258 
paradoxical pulse, 410 
pulse, 473 

t}pc of breathing, 253 
Kyphoscoliosis 
dyspnea m, 257 

unilateral thoracic retraction m 247 
Ky-phosis 
hyperpnea in, 256 

unilateral thoracic retraction in, 247 

Laboratory examinations 
eialuation of, 42 
role of, m diagnosis, 971 
Labyrintliirc \crtigo, 851 
Labyrinthitis 
partial deafness in, 64 
sertigo in, 93 
Lactoda\tn,903, 915 
Lactogenic hormone of pituitary. 760 
Lactosuria, 982 
Lacnnec’s cirrhosis, 606 
Lagophthalmos, 172 
Lamblia intestinalis, 1070 
Landouzy Dejerine type of progressive muscular 
atrophy, 866 
Landry’s paralysis. 865 
paralysis of pharynx in, 193 
Language function, examination of, 844 
Languor, 96 
Lan a migrans, 1084 
Laryngeal 
cough, 95 
diphtheria, 40 
obstruction 

bilateral diminution of chest expansion in, 
250 

inspiratory retraction of suprasternal notch 
in 252 

retraction of head in, 162 
stenosis 

diminished vocal resonance in 334 

exophthalmos in 180 
Laryngismus stndulous, 40 
inspiratory retraction of suprasternal notch 
in 252 
Laryngitis 
aphonia in 94 
cough in, 95 
diseases of 

aphonia in 94 

cyanosis in 128 
effect of fremitus, 270 
Larynx, examination of, 122 
Lassitude, 96 


Lateral 

aspects of chest 219 

diest expansion, palpating for, 26- 

sclcrosis 

increased knee jerk in 836 

pnmary increased tendon relicxes m, 833 
sinus thrombosis 873 

distcnUon of v eins of scalp in, 540 
Lateropulsion and lateral dc_v lation of body, 8ol 
Laurence Bicdl syndrome, 767, 770 
night blindness in, 61 
supernumerary fingers and toes in, 739 
Lay dans persistent vomiting, 636 
Lead 
colic 

rigidity of entire abdomen in, 588 
scaphoid abdomen in, SS6 
poisoning 
chronic 

abdominal tenderness in. 589 
pallor in, 127 
bloody stools in 1032 
bluish line on gums in. 190 
Cabot s ring bodies in, 997 
color blindness in, 64 
constipauon in, 92 

decreased fragility of erythrocy tes m, 997 
decrease of unc acid in urine in 974 
epigastric pam in 641 
general abdominal pam in, /4 
bematoporphynnuna in 987 
hemolyuc anemia in, 560 
increase of blood uric acid in, 1010 
nausea in 90 
neunus in 85 
sallow ness of face m, 167 
scotomata in, 63 
stippling of red cells in, 996 
tremors m 98 
wrist drop in 742 
Ledcrcr’s anemia 559 
Left ventricular shunt, 459 
Leeiitiuiy.MS 
Leishmania donovani, IUdo 

tropica 1068, 1070 
Lashmatuasis 
American 1070 
Americana ulcers in, 149 
Brazilian. 1070 
cutaneous, 1070 
Aleppo boil 1070 
Delhi boil 1070 
Oriental sore 1070 
decreased neutrophils in, 1002 
espundia 1070 
leukopenia in, 1001 
mucocutaneous 149, 1070 
nasoi^varyngeal 1070 
visceral (see Kala azar), 1069 
Lenticular degeneration, progressive, tremors in 
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Lentigines (lentigo freckles) 132 137 
Leontiasis 
ossea 

amblyopia in, 61 
macrocephalus m, 158 
skull in 159 
ossiuni, 729 
Leprosy 

anesthesia in, 60 
asymmetry of head m, 161 
gangrene of extremities in, 748 
increase of serum globulin in, 1011 
leomne face in, 160 
leukopenia m 1001 
macrocephalus in 158 
skin lesions in 137 
tubercles in, 145 

Leptomeningitis, acute spinal 879 
Leptospina icterohemorrhagiac, 56, 1067 
Lesser curvature of stomach, topographic anat 
omy, 576 
Leukanemia 567 
Leukemia (leukosis), 41, 566 
acute 

hyperemia of buccal mucosa in, 153 
mouth rash in 153 
petechiae of mouth in 153 
uterine bleeding in, 700 
chronic splenic enlargement m, 623 
i3Jieoreaetio/ni 9S7 

enlargement of both liver and spleen in 627 

enlargement of liver m, 609 

epistaxis in 186 

hcmatemesis in 637 

Howell Jolly bodies in 997 

increased metabolic rate in 1045 

increased urinary phosphates in 975 

increase of blood uric acid in 1010 

increase of unc acid in urine in 974 

leukopenia in aleukemia stage, 1001 

lymphatic 

decreased ncutropluls \n 1002 
lymphocytosis in 1002 
neck glands m, 201 

monocytic increased monocytes in 1003 
myelogenous increase of «eruni globulin in, 
1011 

pallor in 127 
petechial rash in 134 
Polychromatopliiha in 996 
purpura in. S64 
splenic enlargement in, 626 
spongy gums in 190 
stippling of red cells in, 997 
tirry stools in 1032 
nming in, 92 
I^iikciiuc retinitis, 179 
I^kcmoid reaction, 563 
I-cukocytcs 1000 
l,ctjkoerythrcblasUc anemia, 561 
Leu»ot>ci"a. 1001 


Leulojplakia, 194 
fissures of tongue in, 193 
of vulta, 697 

Leukoplakia, white areas of mouth in, 153 
Leukosarcoma, 568 
Leukosis sec Leukemia, 41, 566 
Levinson test for cerebrospinal tuberculosis, 
1062 

L«vulose test of glycogenic function of liver 
1044 

Lice 1092 
Lichen 
Itching in, 87 
planus 

papules in, 143 
of penis, 710 

white areas of mouth in, 153 
Life expectation at specified ages, 930, 931 
Life insurance examination 946 
form of questionnaire 947 
general examination, 950 
history 950 

objective examination, 947 
age, 947 

identification 947 
occupation, 948 
race, sex marital state 949 
physical examination, 951 
abdomen and lower extremity 954 
cardiac examination, 953 
general appearance, 952 
neurologic investigation 954 
pulmonary examination, 952 
urinalysis, 954 

Lightning stroke, blindness in 61 
Lilhpuban 769 
Limping gait, 121 
Lmca 

albicantes 583 
nigra, 583 
Lingula, 220 
Lingual 
pain, 197 
tumors. 193 

Linzcnmeier's time method of blood sedimcnta 
tion test, 997 

Lipodystrophia progressiva, 767, 770 
Lipodystrophy, obesity in, 89 
Lipoid histiocytosis 626 
nephrosis, 691 
lapomata 
of abdomen 591 
of bone. 733 
of perns, 710 
Lips examination of, 187 
Lissauer's tract of spinal cord, 820 
Litbcnua 

increased acidity of urine in, 972 
increased urinary oxalates in 976 
LiUen s diaphragmatic, phenomenon sign 253 
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U\cr 

abscess, 003 
as cause of chills, 59 
chest pam in, 73 

and appcndaRcs, disease of, dilTcrcntial diag 
nosis, 613 

atrophy, acute, decreased urinary chlorides lit 
974 

diseases, of, 601 
cardiac hypertrophy in, 477 
causing diminution in size, 615 
constipation in, 92 

decreased sedimentation rate m, when asso- 
aated with jaundice, 993 
decreased urinary urea in 974 
decrease of urinary hippunc acid in, 9/6 
hearibuni in, 90 
hiccoughs m, 94 
muscular rigidity in, 588 
purpura in, 564 
right hjpochondrial pam m, 76 
tenderness m right upper quadrant m 589 
tomiting in, 91 
enlarged, hjperpnea m, 255 
enlargement of, 605, 1069 
function tests, 1040 
m vitamin A dcliciency, 899 
physical examination, 600 
spots, 130 

technic, for palpaung, 596 
topographic anatomy, 577 
tumors, distention of superficial abdominal 
veins in, 541 
hoa loa, 1081 
f-obar pneumonia, 362 
as cause of rigors, 59 
bronchial breathing in, 329 
bronchophony in, 334 
bronchovesicular breathing in 330 
decreased lymphocytes in, 1003 
differential diagnosis, 53 
dilatation of alae nasi in, 186 
facies in, 167 
herpes faaalis m, 138 

increased abdominal respiration (in infants) 
in, 250 

increase of blood chlorides in 1012 

increase of fibrinogen of plasma in 1011 

insomnia in, 97 

jaundice of conjunctiva in, 153 

moist cough in 95 

neutrophilic leukocytosis in, 1001 

one sided redness of face m 128 

pam in right iliac fossa in, 78 

rusty sputum in 1034 

shortened inspiration ending in expiratory 
grunt m 259 ' 

sputum m 1036 
subcrepitant rales in 340 
tympany in, 305, 309 


:i,243 
n 2JS 


lobar pneumonia (continued) 
unilateral enlargement of chest ii 
unilateral posture tn, 118 
unilateral thoracic enlargement u 
wavy expansion in, 252 
Lobes of lungs, 221 
Lobstcin s cancer, 669 
Lobular pneumoma, 40 
Local examination, 121 

Localization of brain tumors, cyst' and ab 
scesses, 870 

Locomotive system in the aged 935 
Locomotor ataxia, see Tabes dorsalis 
Lockjaw, see Tetanus 
Locwcnbcrg’s signs in 
lironchicctasis, 309 
functional aortic rcgurgiUtion 489 
Loewis lest for pancreatitis and hyperthyroid 
ism 10^ 

Loewy’s sign, 779 

Longevity general and individual 930 
Long's coefficient in estimating total solids m 
urine, 973 

Lorain Levy type of infantili‘in 768 
Lordosis 

hyperpncain 256 

unilateral ilioracic retraction in 247 
Loudness of sounds in percussion, 283 
Louis’ angle. 209 
Louping ill, 1090 
Lower extremities, 743 
motor neuron (peripheral), 842 
Lowry’s sign, 654 

Ludwig’s angina, macroglossia in, 193 
Lumbago, 80 
aching pains in, 63 
Lumbar 

plexus, lesions of trunks of 854 
regions, anatomic landmarks 575 
vertebra 213 
Lumbosacral pain, 80 
pain in right loin in, 77 
Lumpy jaw (see Actinomycosis), 1093 

, , n, 

apex of, diseases of, aphonia in yj 
collapse of, absence of fremitus in 277 
consolidation 

bronchophony iii, 534 
dullness in, ^ 

increased cardiac dullness in, 421 
increased intensity of both heart sounds in, 
431 

increased vocal fremitus in, 274 
increased vocal resonance in, 334 
diseases, sec Pulmonary disease, 355 
examination of 122 
fissure, great, 212 

mfiltration of, increased vocal fremitus m, A4 
posterior lower limit of landmark of tenth 
thoracic vertebra, 213 
reflex, 311 
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Lung icontimied) 

root of landmark of fifth thoracic \crtcbra 
213 

topographic and regional anatomy 220 
tumors 368 
vital capacity of 445 
Lupus 

disseminatus 153 
erythematosus 
red nose in 186 
scales in 147 
vulgaris 
tubeTcles in 144 
ulcers in 148 

Luteal hormone fund on of £04 

Luteoma 705 

Lvmph 

glands affections of 40 
node disease 546 
Lymphadenitis 546 

Lymphadenoma see Hodgkin s disease 569 
Lymphangiectasis 545 
Lymphangioma of ovary 704 
Lymphangitis 545 
Lymphatic 
leukemia 566 
system 545 
Lymphatisni 785 
Lymphedema 752 

Lymphoblastoma see Hodgkin s disease 569 
Lymphocele, 713 
Lymphocytes 1002 
Lymphocytic meningitis acute 873 
Lymphogranuloma inguinale 696 709 
Frei test 1059 

increased fibrinogen of plasma in 1011 
increase of serum globulin in 1011 
stricture of rectum in 675 
Lymphoma malignant see Hodgkins disease 
569 

Lymphopatli a senereum 696 09 
Lymphosarcoma 546 569 
Lysis 43 

Machinery murmur 459 
\!acLean and deM csseloiv s urea concentration 
test 1039 

Macroccphalus 158 
Macrocytes SS2 996 
Macrocytic hypcrchromic anemia 553 
glossitis m. 72 

Macrogenitosom a precox 89 783 803 
Macrogloss a 193 1093 
Macular rctmitis 179 
Macules 131 1083 

Madura foot, ulccrat ons in 149 1094 
Maggots 1086 1087 

5f agi’us and deKIcijn tonic neck reflex 841 
Malad e d Roger 505 
Malaise 96 


lilalana 57 

acute enlargement of spleen in 622 
as cause of chills 59 
as cause of chronic myocarditis 475 
as cause of sweating 50 
chronic 

hfperpnea in 256 
pallor in 127 

decreased neutrophils in 1002 
enlargement of liver m 615 
cosinoi^ilia in 1002 
eye pam in 71 
fatty liver in 609 
hetnatemesis in 637 
hemolytic anemia in 560 
1 erpes of 1 ps in 18S 
increased monocytes in 1003 
increase of serum globulin in lOU 
leukopenia in 1001 
sallowness of face in 167 
thrombocytopenia preceding ch II 1005 
vectors of 1087 1089 
Malarial 

cachexia enlargement of both liver and spleen 
m 627 

fever hypendrosis in 152 
parasites 57 1067 1089 
Male gen tal organs 706 
Malignancy 
of bone 733 

of bony thorax pam on motion in 73 
of lungs 369 
of penis 710 
of prostate 717 
of testes 715 
Malignant 

adenoma of uterus 702 
hydatid form mole 703 
lymphoma see Hodgkin s d scase 569 
neutropenia, 569 
pustule see Anthrax 
tumors 
of bov«el 669 
of ovary 70S 
Malingenng 955 
blindness in 61 
Malleus see Glanders 
Maliiutrit on 
emaciation m 115 
weakness in, 96 

Alalta fever lymphocytosis in 1002 
Mammae symptoms and phys cal s gns of d * 
eases of 382 
Mammary 
glands 211 
regions 

auscultation of 324 
percussion of 296 
of chest 216 

palpation of 263 
Mammillary line of thorax 214 
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Mania 

bradjcardia in, 403 
hippus in, 178 
increased knee jerk in, 836 
Mansonilla, 1031 
Manic*dcprcssiie p5)cliosi$, 891 
Mantoux intracutancous lest (or tuberculosis 
1061 

Manubrium, lower Icicl of, landmark of ninth 
thoracic vertebra, 213 
ilappy tongue, 194 
Marasmus 
cmaaation in, 115 
cnophthalmos in, ISO 
gangrene of extremities In, 749 
rapid emaciation in, 89 
Marble-bone disease, 732 
Mane's new of apliasia, 843 
Masculinooioblastoma, 705 
5Iasscter reflex, 838 
Mass reflex, 842 
'Iastigo;^cra, 1063 
Mastitis 383 
Mastoiditia 

acute, displacement of auricle in, 183 
edema behind ear in, 184 
Maxillary reflex, 838 

Maaer-Hoflman (cstnn) test for pregnancy 

, 1056 

afazoplasia, 384 

McBurne/s point, 579 

Measles, 40 

abnormal moisture of conjunctiiaein, 175 
blepharitis in, 172 
differential diagnosis, 55 
eosinophiha in. 1002 
eye pain m 71 

generalized red macular eruption in 133 
Itching in, 87 
leukopenia in, 1001 

malignant, hemorrhagic eruption in, 135 
mouth rash in, 153 
neutrophilic leukocytosis in 1001 
papules in, 143 
photophobia in, 64 
purpura in S64 
rash on palate in, 197 
redness of pharynx in, 193 
thrombocytopenia in, 1005 
ulcers of tongue in, 194 
watery discharge from nose in, 186 
Meatus of ear, 184 
Meckel s diverticulum 663 
Median 
bar, 716 

nerve lesions, 853 
Mediastinal 

abscess, as cause of local sweating, 50 
adenitis, 384a 

aneurysm, dyspnea in, 92, 384c 
diseases of, 384 


Mediastinal (conlinucd) 
emphysema, 384d 
hemorrhage, 384d 
syndrome, 3S4b 
lower, 3S4c 
superior 384c 
tumors, 3S4b 
aphonia in, 94 
collar of Stokes in 384c 
cyanosis in, 128 129, 384b 
displacement of apex beat in 399 
distention of jugular veins in, 541 
dry cough in, 95 
dyspnea in 92 
edema of face in, 169 
edema of face and neck in 83 
engorgement of jugular veins in, 205 
hyperpnea in 255 
laryngeal cough in, 95 
local bulging of chest w all in, 248 
pam in, 73 , 467 
paroxysmal cough m, 95 
precoi^ial pulsation in, 396 
restricted bilateral chest expansion in 250 
shoulder pam in 83 
thoracic spinal pain in, 80 
Mediastimtis 
acute simple 384 
suppuraiive, 384a 
agonizing pain in 67 
chrome abscess. 384a 
indurative 384a 
suppurative, 384a 
epigastric tenderness tii, 589 
Pick’s disease in, 3&4a 
Mediasbmim 
anatomy, 3S8 

superior, lowest limit of, landmark for th rd 
(hoiacic vertebra 213 

Mediate 

auscultation, 313 422 
percussion, 286, 287 
of heart, 416 
Medina worm 1078 
Medinal poisoning, hypopnea in, 258 
Mediterranean fever, 561 
Medulla oblongata 815 
lesions of, 866 
Megacolon. 667 
constipation in 671 
Megaloblasts 552, 996 
Megalocytic anemia, tropical 555 
Mcgalonychosis 743 
Meige’s disease, 546 
Melancholia 

bradycardia in, 408 
urvcdutional, 41, 890 
spasm of tongue in, 196 
Melanoma of vagina, 699 
Melanophoric hormone of pituitary, 761 
Melanotic sarcoma, black urine in, 971 
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Membranous gastntis, 645 
Memory, 887 

defects, in the aged, 934 
Klang associations, 887 
Mendel Bechterew 
reflex, 837 

Mendelsohn’s test, 444 
Mendel s test for tuberculosis, 1061 
Meniere's disease, 923 
nausea in, 90 
partial deafness in 64 
reflex headache in, 70 
tinnitus aurium in, 65, 185 
■\ertigo in, 98 
vomiting in, 92, 636 
Meningeal 
breatliing, 259 
hemorrhage, S72 
hypopnca in, 258 

Meninges diseases of hiccoughs in, 94 
Meningismus 879 
retraction of head in 162 
Iklcningitides differential diagnosis. 57 
classification of 57 877«880 
Meningitis 40 57 877 880 
abdominal tenderness in, 589 
acute retractionof head in, 162 
basal 

anosmia in, 187 
hypopnea in 93 
paralysis of pharynx in 198 
paralysis of us-ula in. 197 
Biot's respiration in 327 
bradycardia in, 408, 515 
cerebral, myosis in, 176 
cerebrospinal 
as cause of chills, 59 
diplopia in, 62 
hyperesthesia in 60 
cervical pain in, 80 
chronic, 879 

cloudy spinal fluid in 1024 
coma m 102 
convulsions in 877 
delirium in 877 

distention of veins of scalp in, 540 

epidemic, thrombocytopenia iii, 1005 

facial spasm in, 170 

headache in, 69 

herpes labiahs in. 153 

hippus in, 173 

hyperpnea in, 256 

hypopnea in, 258 

increased knee jerk m, 836 

increased spinal fluid, pressure in, 1025 

increased urinary sulfates m, 975 

insomnia in, 97 

myosis in, 176 

neutrophilic leukocytosis in, 1001 
opisthotonos in, 118 
orthotonos in, 119 


Meningitis (continued) 
photophobia in, 64 
psychic manifestations in, 877 
rigid dorsal posture m, 118 
rigidity of entire abdomen in, 588 
ngidity of neck in, 200 877 
scaphoid abdomen in, 586 
signs and symptoms in, 877 
spinal, pain along spine in, 81 
types of, 879 
vomiting in, 877 
Meningococcic meningitis, 878 
Meningoencephalitis, increased tendon refle*«s 
in. 833 

Memngomyelitis, 877 
increased tendon reflexes in, 833 
Menopause 

alternate redness and pallor of face in 16“ 
Itching in, 87 
pruritus am in. 671 
vulvar pam and itching in, 87 
Menstruation, 804 
Mensuration 112 
of normal thorax, 233 
Mental disease, 886 
classiflcation of, 887 
constipation in, 92 
special symptoms, 892 
Mentality, in the aged, 934 
Mercury 

bichloride poisoning 
anuna in 970 
cystitis in, 693 
hematemesis m, 633 
toxic gastntis in, 645 
poisomng 

abdominal tenderness in, 569 
acute nephritis in, 687 
amblyopia in, 61 
bloody stools in, 1032 
chronic, pallor in 127 
erythema or purpura in 135 
general abdominal pain in 74 
hemoglobinuria in, 965 
nausea in, 90 
spongy gums in, 190 
toxic hepatic jaundice in, 604 
tremors in, 98 
stomabUs 

bluish red tint of gums in, 190 
dental caries in, 192 
Merklcn test, 445 
Meroparesthesia, 60 
'leropia, 61 
Mesenteric 
embolism, 668 
tltrombosis. 668 
abdominal tenderness in 589 
chest pain in, 74 
dianrftca in, 92 
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Mcsciittnc 

thrombosis (rcii/iiiuctf) 
giiicral abdomiiul pirn in 74 
hcnuteincsis in, 638 
lumbosacral pam m, 81 
Mcsentcrmm commune, 580 
Mesospmal ime of thorax, 215 
ilcsoslcmal (mulstcmal) line of thorax 214 
Metagommus >ukoga\vai, 107 
Metallic 
cough, 93 
tinkling, 346 

Metamorphosed breathing 331 
Metatarsalgia, knee pant in, 84 
Metaroa, 1065. 1071 

Methjlchlonde poisoning, hemolytic anemia m 
500 

ilicroblasts, 552 
Microccphaius, 161 
Microcytes, 552, 996 
Microc)Uch)poclironiic anemia, 555 
glossitis in. 72 
Microfilaria, 1080 
Microglia, 628 
Microglossia, 193 
Micromazu, 382 

Midaxillary (mesoaxillary) line of thorax, 215 

Midclasicular line of thorax, 214 

Middle 

age, diseases of, 41 

cervical ganglion, landmark of fifth cervical 
\ertcbra,212 
ear disease 
deafness in 185 
nausea in 90 
tinnitus aurium in, 65, 185 
Midges, 1086 
Migraine, 70, 928 
acid vomitus in, 637 
as cause of local sis eating, 50 
eye pain in, 71 
hemianopsia in, 63 
hyperesthesia in, 60 
hypendrosis in, 152 
increased eosinophils in, 1002 
nausea in, 90 

ophthalmoplegic, diplopia in, 62 
photophobia in, 64 
scotomata m, 63 

temporary aphonia and aphasia m, 94 
vomiting in, 91, 636 
Mikulicz’s disease, 546 
ptosis in 173 

swelling of salivary glands in 203 
Miliaria eruption m, 139 
Miliary 

fev er, as cause of sv\ eating, 50 
tuberculosis 
acute, 374 

choroid tubercles in, 180 
splemc enlargement in, 623 


Milroy's disease 546, 752 
Mimic spasm of face, 170 
Miners anemia, 1083 
Mingazzim s > lew of apliasia, 844 
Mites 1090 
Mitral 

area, auscultation of, 423 
disease, 41 

orifice landmark for seventh thoracic verte 
bra. 213 

regurgitation, 481 
anasarca m, 483 

area of transmission of murmur, 453 
cyanosis in, 462 

degree of cardiac hypertrophy in 454 

displacement of apex beat in, 482 

dyspnea on exertion in, 482 

epigastric pulsation in, 482 

influence of decompensation on murmur, 457 

myosts in, 176 

orthopnea in, 482 

pulsation at root of neck m, 482 

systolic thrill in 482 

tune of occurrence of murmur and its 
mechanism, 450 
violent venous pulsation in, 482 
stenosis. 483 
anasarca in, 485 

area of transmission of murmur, 453 
auncular fibrillation in, 485 
cardiac hypertrophy in, 477 
congestion and enlargement of liver in, 485 
cyanosis in, 485 

degree of cardiac hypertrophy in 454 
differential diagnosis 486 
dyspnea in 485 
hemateniesis in 638 
hoarseness in 485 
hypotension in 413 

increased intensity of first sound in 432 
influence of decompensation on murmur, 457 
nausea in, 90 

palpitation on exertion m, 485 
paroxysmal pain in, 467 
paroxysmal tachycardia in, 514 
pulmonary hemorrhage in, 485 
pulmonary hypertension m 494 
presystohe murmur in 486 
presystolic thrill in, 485 
time of occurrence of murmur and ils 
mechanism, 451 
uterine bleeding in, 700 
vomiting m, 91 
valve, 390 

clinical position, 391 
functional, murmurs, 460 
Mixed leukemia 567 
Modal change, 848 
Moebius’ sign 182, 778, 857 
Moeller’s glossitis 72 
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Moist 
cough, 95 
rales, 339 
Moisture 

excessive of mucous membranes 153 
of skin 152 
Moles, 137 

Mollities ossium, sec Osteomalacia 735 
Monaural stethoscope, 314 
Monckebergs sclerosis, 525 
Mongolian idiocy 
facies in 166 
Monjbasis 1095 
cutaneous 1096 
pulmonary, 1096 
Monocular diplopia 62 
Monocjies 1001 
Monocytic leukemia 568 
Mononucleosis infectious, 203 569. 1059 
decreased neutrophils in 1002 
differential diagnosis 58 
heterophile antibody test, 1059, 1064 
increased monocytes in, 1001 
lymphocytosis in, 1002 
severe leukocytosis in, 1000 
Monoplagia limping gait in, 121 
Morbidity in the aged 933 
hforbilli see Measles 40 
Morbus maculosis werlhofii, see Purpura hem 
orrhagic, 563 
Morbus maeulosus 
neonatorum, 562 
of Werhof, 563 

Moro test for tuberculosis, 1061 
Morphea SS4 

as cause of local anidrosis 59 
skm lesions in 138 
Morphine poisoning 
tremors in 98 
lertigo in 97 
Morphimsm 
as cause of sweating, SO 
general abdominal pain in, 74 
ps>chosis in 888 
Mors th>mica, 783 

Mortality and morbidity tables, 930 933 
Xfoscnthal test of kidney function, 1040 
Mosquitoes 1037 1090 
anopheline 1087 
culiani.1087 

dilTerential diagnoses between male and fe- 
male and between the two types, 1087- 
1090 

^losquilohke insects and their lars-ae, 1090 
Moss classification for blood grouping 1006 
itotdily 

disturbaiKCS of. 845 
examination of 830 
i-fotor 
apliatia. 94 
cortex, lesions of, 808 


Motor iconltmted) 
neurosis of stomach, 650 
pathways of brain, 812 
^fountain sickness, tinnitus aurium in, 65, 185 
Sifoutli 
breathing 

fissures of tongue in, 72 
stupid expression in, 164 
examination of, 122, 187 
Mucocele of e>elids, 172 
Mucocutaneous leishmaniasis, 1070 
Mucous 
dick, 340 

colicky pain in, 77 
constipation in, 92 
diagnosis, 666 
diarrhea in, 92 
general abdominal pain in, 74 
glossodyma in, 72 
physical examination, 666 
symptoms, 666 
gastritis, 647 

membranes examination of, 113 152 
paldies of penis 708 
rales, 339 

Mulberry tongue, 195 
Multiple 

myeloma, see Myeloma, multiple, 734 
myoma, see 2ifyoma, multiple 
neuritis 

anesthesia in. 60 
as cause of local sweating, 50 
gait in. 851 
sclerosis, 41 864 
anesthesia in, 60 
color blindness m, 64 
diplopia in, 62 

loss of abdominal reflex in, 834 
nystagmus in 847 
pain along spine in, 81 
spasm of tongue in, 196 
tremors in, 98, 846 
scrtigo in, 97 
Mumps, 40 
leukopenia in 1001 
lymphocytosis in. 1002 
neck swelling in, 202 
pain m testes in. 86 

swelling of submaxillary glands in 202 
Murmurs, congenital heart, 458 
nonorgamc (functional), 460 
organic acquired, 448-458 
Musca domeslica, 1084 
Muscae voliiantes, 63 
Muscle 

cramps (spasms), 99 
joint sense, 830 

sounds m chest in auscultation, 343 
tonus. 847 
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Muscles of low cr cxlrcmilics, 743 
Muscular 
atrophy, 40 

decreased urinary creatinine in, 976 
dc\clopmcnt. 114 
d>strophy, 40 

progressive, c>anosis in, 128 
rigidity of abdomen, 587 
Musculature m the aged, 93S 
Musculocutaneous nene lesions, 853 
Musculospiral 
nerve lesion, 853 
paral>sis. wrist drop in, 742 
Musical murmurs, 464 
M)algia 

aching pains in 63 
hiTicrpnea in, 254 

neuralgia, and kidney lesions, diflcrental 
diagnosis, 680 

of scalp, reflex hcadaci e in, 70 
M>asthenia gravis, 783, 881 
c>anosis in, 123 
diplopia in, 62 
ptosis m, 173 
weakness m, 96 
Myasthemc 
facies, 165 

reaction, of Jolly, 848 
M)cetoma ulcerations in, 149, 1094 
M} costs, 1093 
Itching m, 87 

Mycotic and Moniha infections, 1093 
Mjeotic gastritis, 645 
Mydriasis, 176, 177 

Myelalgia. occipitocervical abnormal fixity ol 
head in, 162 

Myelitis 

acute 

hypercstliesia in, 60 
increased urinary sulfates in 975 
vomiting in, 636 
chronic, paralytic gait in, 120 
gangrene of extremities in 749 
increased tendon reflexes m 333 
loss of sphincter control in 839 
pain along spine in, 81 
priapism m, 710 
reaction of degeneration in 848 
transverse 
anesthesia in 60 
hypogastric para m, 79 
purpura in 564 
Myeloblasts, 1002 
MyeloblasUc leukemia, acute 566 
Myelocytes 1002 
Myelocylic 

anemia megaloblasts m, 996 
(myeloid) leukemia (splenomedullary), 566 
Myeloid 

leukemia, increased urinary sulfates in, 97S 
sarcomata, 734 


Myeloma, multiple 734 
increase of blood uric acid in 1010 
increased fibrinogen of plasma in, 1011 
increase of scrum globulin in, 1011 
ostafgia in. 81 
shoulder pain in 83 
Mycloplastic anemia, 561 
Myiasis 1086 
Myocardial degeneration 
absence of visible apex beat m, 401 
dissociation by interference in, 516 
hyperpnea in 255 
vomiting in, 636 

Myocardial failure, tachycardia in, 513 
Myocarditis, 41 
acute 474 

cardiac palpitation w ith irregularity in, 474 

palpitation m, 96 

primary acute 474 

rheumatic 474 

secondary acute 474 

septic 474 

as cause of sweating, 50 
bradycardia m, 515 
chrome, 475 

accentuation of second aortic sound in, 476 
arrhythmia in 475 
disi4acement of apex beat m, 475 
feeble first sound in 476 
syncope in 101 
vomiting m 91 
dyspnea in 93 466 
cmbryocardia in, 475 
epigastric tenderness in 589 
sinus tachy cardta m, 438 
Myoclonus 847 

romnretsibihtv of skull in 


of uterus 701 
y^/omata of abdomen, 591 
Myometritis, 701 
Myopathic face 165 
Myopia 61 182 
Myosis 176, 177 

Myositis ossificans, cyanosis in, 128 
Myotonia cramps in 99 
Myotonic reaction, 848 
Myxedema, 780 
ascauseofanidrosis 59 
alopecia m 163 
* anidrosis m 152 

atrophy of hair in 163 
bradycardia in, 408 
Chagas' disease in, 1069 
coma in 104 

coarse broad nose in, 186 
edema m, 151 
facies in, 164 

hypercholesterolemia in, 1043 
macroglossia in, 193 
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Myxedetna {conlmued) 
maciocepbalus in, 158 
pallor in, 127 

prolongation of circulation time in, 447 
skull in. 159 
votmtu^ in, 91 

Nails abnormalities of, 743 
Naphthoquinone 920 
Nasal 

catarrh w atery discharge from nose in, 186 
disease, anemia in 65 
obstruction 186 

excessive moisture of nasal mucosa in, 153 
Itching in, 87 

lost or perverted taste in, 65 
tinnitus aurium in, 185 
polyps 

dry cough in, 95 
sneezing in, 94 
reflex, 835 

Nasopharyngeal catarrh redness of pharynx 
in, 198 

leishmaniasis 1070 
Nausea 90 639 
Ncarsight, 182 
Necatur amencanus, 1033 
Neck 

examination of 122 199 
pulsations of 204 
rashes on, 206 
rigidity of, 200 
sign of Brudiinski, 841 
tenderness of, 205 

tumors, distention of veins of scalp m, 540 
Nematodes, 1077 
Neoplasms of lung, 368 
Nephritis 
acute, 686 

high specific gravity of unne in, 973 
nausea in, 90 
oliguria in, 970 
tamstifigtti 63d 
albuminuria in, 979 
as cause of chronic mjocarditis, 475 
bluish white discoloraUon of conjunctiva la 
175 

cliromc, 637 
arcus senihs m 175 
gastntis m, 645 
glomerular vomiting in, 92 
licmatemcsis in 637 
11 tcrstitial 

as cause of androsii. 59 
low spenfie gravity of urine in 972 
pale urine in 970 
polyuru in 970 
verugo in. 97 
nulral stenosis in 484 
parrnci'jmatous, and chronic mtcrstitul. 
difTcrmital diagnosis 683 


Nephritis 

chronic {conltnued) 

parenchymatous, high specific gravity of 
urine in, 973 
pericarditis in, 468 
purpura in, 564 

decrease of unc acid of urine in, 974 
edema of lower eyelids in, 88 
edema of uvula in, 197 
glomeruiar, general edema m, 88 
hemorrhagic retinitis m, 179 
hypertension in, 412 

mcrease of blood chlorides in edema, 1012 

increase of blood unc acid in, lOlO 

Itching in 87 

lumbosacral pam in, 81 

pain in right loin in, 77 

pallor in. 127 

partial deafness in, 64 

pruritus am in, 671 

rectal bleeding in, 672 

weakness in, 96 

with edema, decrease of urinary chlondes in, 
974 

Nephrolithiasis 
^est pam in, 73 
cpigastnc pain in, 75 
pam m penis in, 87 
pain m right loin in, 77 
pain m testes in, 87 
thigh pain in, 84 
vomiting in. 91, 92 
Nephrosis, 687, 691 
albuminuna in, 979 
chronic, vomiting m 92 
decreased urinary chlorides in 974 
decrease of blood urea nitrogen in, 1010 
edema in, 88 
general edema in, 88 
hydrothorax m, 243 
hpoid, 691 
hypotension in 4f2 
low metabolic rate m 1045 
pallor in, 127 
toxic. 691 
Nerve 
fibers 810 

mjunes. local as cause of local anidrosis, Sr 
fnjuiy, hy pcresthesia in. 60 
pain and tenderness 85 
spinal 823 
trunk, 811 
Nervous 

affections, parosmia in, 65 
diseases 

constipation in, 92 
dyspnea in 93 
dyspepsia 649 
system 309 

allergic manifeslatiuns, 923 
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Jsenous 

S)StCm 

3iuton)>, physioIoe>, and cxnmiiuitton ol 
809 

di«ca5es of, 8i2 
examination of, 123 
in history taking. 38 
m the aged, 935, 937 
m «tamm A defiacncy, 899 
in Mtamin I3i deficiency, 902 
N’mcmsncss, diarrhea in, 92 
Ncufeld mclliod for typing pncumococa 1054 
Neuralgia, 85, 855 

aWomiiul, abdominal tenderness in. 589 
acute pam in. 67 
causalgia in, 63 
intercostal, 72 
suppressed cough in. 96 
myalgia, and kidney lesions, difTcrcnlial diag 
nosis, 680 
of breast, 383 

of chest u-all. chest pain in, 72 
of testicles, 715 
purpura in. 564 
reflex headache m, 70 
tngcminal 
glossodynia in, 72 
hyperesthesia in, 00 
photophobia in, 64 
unilateral sweating in, 152 
Neurasthema, 886 
anosmia in, 187 
dreams and nightmares in, 97 
hyperpnea in, 256 
increased urinary oxalates in, 976 
nausea m, 90, 639 
pam along spine m, 81 
reflex headache in 70 
sweating of hands m, 152 
temporary aphonia and aphasia in, 94 
tremors in, ^6 
serugo in, 97 
vomiting in 91 
Neuntis, 85, 855 
acute pain m, 67 
alcoholic, cramps in, 99 
anesthesia of pharynx in 198 
anterior crural, thigh pain in 84 
brachial, shoulder pain in, 83 
hyperesthesia in 60 
increased reflexes in, 832 
multiple 

absence of tendo achilles reflex in, 837 
anesthesia in, 60 
as cause of local sweating 50 
of chest wall, chest pain in 72 
paralysis of pharynx in 193 
paralysis of uvula in, 197 
retrobulbar 
blindness in, 61 


Neuritis 

retrobulbar (coiitwiied) 
color blindness in, 64 
eye pain in, 71 

Neuroblastoma of adrenal medulla, 796 
Ncufoarculatory asthenia, 796 
functional murmurs in, 461 
palpitation in, 96 
precordial distress in 467 
sinus tachycardia in 438 
tremors in 99 
vertigo in 97 
weakness in, 96 

Neurodermatitis, pruritus am in, 671 
Neurofibromatosis tubercles in, 144 
Neurologic examination, 828 
Neuron 809 

lower motor (peripheral), 813 842 
upper motor (central), 813, 842 
Neuroses (see also Functional diseases of the 
nervous system), 885 
angio, 883 
anorexia in. 90 
as cause of sweating, 50 
aversion to certain foods in, 90 
cervical pain in, 80 
dry cough in, 95 
functional tremors in, 846 
glossodynia in, 72 
heartburn in. 90 
hip joint pain in, 84 
hyperosmia in. 65 
insomnia in, 97 

intestinal, general abdominal pam in 74 
Itching in, 87 

occupational, see Occupational neuroses 
palpitation m, 96 
paresthesia in, 60 
photophobia in 64 
regurgitation m, 91 
scotomata in, 63 
sneezing in, 94 
subjective pain in, 67 
temporary aphonia and aphasia m, 94 
tinnitus aunum m, 65, 185 
traumatic, pain along spine in, 81 
tremors of eyelids m, 99 
tropho 883 
vasoconstrictor, 884 
vasomotor, 883 
vertigo in 97 
vomiting in, 91 
vulvar pain in 87 
weakness in, 96 
Neutropenia malignant 569 
Neutrophils 1001 
Nevi 

pigmentosi, 132 
spill, 132 
vasculosi, 131 
Nev us pigmentosa 137 
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Nicotinic aad, 904, 916, 918 
Niemann Pick’s disease, 626 
clironic splenic enlargement in. 623 
enlargement of both In er and spleen in. 627 
Night 

blindness, 61 
sweats, 50 
Nightmares, 97 

Nirth cranial nerse lesions, 859 
Nipple. 211 
Paget s disease of, 384 
Nipples, supernumerary, 383 
Nitrate poisoning, hcmol)tic anemia m, 560 
NitroJicnroI poisoning, cyanosis tn 129 
Nitrogen 
blocKl urea, IQIO 

metabolism hormone of pituitary, 761 
nonprotern of blood, 1003 
Nitrogenous end products, determination, 1038 
Nodal eMrass stole, S2Q 
Nodes 
Osier's. 480 
Parrot s. 723 
periosteal, 726 
N^ules 131 

Sonorganic murmurs, 460 
\onprodiicti\c cough, 93 
Normal chest. 328 
Normoblasts. 352, 996 
Nose 

allerkie manifestations, 923 
examination of, 122, 186 
Nosiblftd 1J46 
Nucleoalbumin m urine, 931 
Nucleus pulposus mflainmatory 
pain in right lom in, 77 
tlioracic -piiial (am in, SO 
NyitaLipu Cl 
Njetotherus fal<a. 1068 
Nyiiagmus, S47 
in 1 riedrcuh s ataxia. 862 

O'nluratf r hen la 
h 'I j /irt jam m, 84 
OukIi pam in. S4 
Obei.ty £a. 115 767 772 
hy5<rtcn«ifn in. 412 
lu« mcuhclic rate m, 1045 
O’ jifive pain, 67 

ji on, tuLita in, 00 
OlHtnjctwJi of bond 
acutr, 669 
t‘^01 le, 671 

Octifuftiic jaun.iife, 602 
rrUfEfrKi t of li>ef in. CIS 
Oct ,-iul Uijf loion*, 609 
Occi rji.jt.4l 

<NJ fo It r*. (,1 hamJl “42 
laAirtne* 

tl*ni(S w. '/> 


Oompatioiial (conlmucd) 
pam in wrist and hand in, 83 
tremors, 99 

Oclironosis, dark brown pigmentation in 130 
Oculocardiac reflex, 841 
Oculomotor 
nerscs,8l6 

paralysis, sertigo in, 97 
Old age diseases of, 41, 930 
Olfactory 
ncrscs, 815 

nerse ^scase, parosmia in, 63 
Oligemia, SSI 
OhgochrommiJi, 5S1 
Oligocythemia. 551 
Oligopnea 93, 257 
Oliguria 970 
Oliser'i sign, 535 

Omental hernia, epigastric pam m. 75 
Onchocerca coccutiens, 1081 
solsmlis, 1080 

Onset (invasion) mfeser»,47 
Open tympany , 306 
Ophthalmia 

gonorrheal, blindness in. 61 
neonatorum, 1?4 
sympathetic 
amblyopia in, 61 
blindness m, 61 
photophobia in, 64 

Ophthalmoplegic migraine, diplopia m, 61 
Opisthorchts camnus, 1072 
(elineus, 1072 
Opisthotonos, 100, 118 
Opium poisoning 
aoib/yopuin 61 
bradycardia in. 408 
coma IQ, 103 
Constipation in. 92 
Cyanosis m, 129 
decreased knee icik in, 836 
decreased respiratory frequency in, 327 
hypoptica m 93, 253 
Riyosit ii) 176 
nausea in 90 
OppcnheiRi s rtflex, 835 
Opsone index meihod of obtaining, 1019 
Opscnins J0I9 
Oiuc 

aplasia, B43 
atroplijr 

airily opia m. 61 
color bl ndness in 64 
dlautvun of pufil in. 176 
n^tii blindness n. 61 
chuim tur,or», htnanr jva in, 63 
Mr^e 

diteaie, organic icotunaU in. 

tumors 

bl rvlneii in. 61 
l,etrian>r ua in. 63 
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Optic (fontiHiaif) 
ncnes 815 
cranial 815 
spinal 823 
neuntis 

ainl>l>opia m 61 
color 1 liiidiiess in 64 
tract tumors lieninnop'ia in 63 
Orbit examination of 180 
Orbital 

cellulitis diplopia in 62 
tumors 

diplopia in 62 
cdinia < f e>cs in 88 
Orchtis 713 
client iiain in 74 
cramps in 68 

general aUlumnial pain in 74 
pam 

m inguiiul regions in 79 
in penis in 86 
in right loin in 77 
in t'stes in 87 

tenderness in left lower quadrant in 589 
Ord s disease 7M 
Organic 

heart murmurs 448 
WJtomata 63 

Onci tat sore ulceration in 149 1070 
Orientation 

and equilibrium distiirl aiiccs of 849 
exammat on of 831 
pathways 814 
Orojafeser 560 1086 
neutrophilic Ieukoc)to>t> in 1001 
Onhopercussion 416 
Onhojiiea 2o7 466 
Orthopneic breathing 92 
Orthostatic albuminuria 978 
Orthotonos 100 119 
Osazo le crystals in iinne 983 
Oscillometnc reading 544 
Osier s nodes 480 
Ossification centers 721 
Ostalgia 81 
Osteitis 

deformans (Paget s disease) 159 727 728 
cervical pain in 79 
cunature of leg I ones in 743 
eosmophilia m 1002 
macrocephalus in 158 
of nipple 384 
Ostalgia in 82 
thoraac 'pii al pain in 80 
fibrosis cjstica (ii}periarathyriidisni) 729 
735 789 

eosmophilia in 1002 

hip joint pain in 84 

increase of serum phosphatase in 104 

knee pain in 84 

ostalgia in 81 


Osteoarthritis 737 
foot pain in 84 

increase of blood unc acid in 1010 
lumbosacral pain in. 80 
<f spine thoracic spinal pain in 80 
Osteoarthropathy hypertrophic pulmonary 738 
740 

Osteonulacia 735 
curvature of leg bones in 743 
eosmophilia in 1002 
gcncraluid pain in bone in 81 
Ostcima 732 
of ovary 704 
Ostcsxnychtis 82 724 

acuU as cause of chills 59 
csMiiophihain 1002 

increase of serum globulin m 1011 

oflwiiy thorav pam on motion in 73 
Ostalgia in 82 

perirenal abscess and suppurative appendi 
citis differential diagnosis, 663 
Osteoperiosteal reOexes 840 
Osteopetrosis 729 
Osteoporosis 735 
semie 730 

Osteosclerotic anemia 561 
Otitis media 40 

discharge from car in 184 

neutrophilic leukocytosis in 1001 

partial deafnes* in 64 
Otosclerosis 

partial deafness in 64 
perception deafness in, 1^ 
tini iius aunum in 65 185 
Ovalocytes 996 

Ova oi the commoner human parasites lU/b 
Ovarian 

dsplacement upward otliverm fOl 
fluctuation in 591 
torsion of 

general abdominal pain in 74 
pam in inguinal fossa and lower abdomen 
in 78 


disease 

lumbosacral pa n in 81 
nausea in 90 
hormones 757 803 
torsion cramps m 68 


tumor , . .. 

exaggerated bilateral superior costal breath 
mg 111 249 
hvperpnea in 255 
Ovanes 

anatomy of 803 
diseases of 704 

Ovary inflamed mu cular ngidity in 58/ 
Overeatmg 

hiccoughs in 94 
nausea in 90 
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Overeating (ccmhniifj) 
palpitation in 96 
sneezing after 95 
Overwork 
insomnia in 97 
rapid emaciation in 89 
reflex headache in 70 
Ovoflavin 915 

Ovum lest for vnabiht> of 1057 
Owen and Hoffman method for determining 
approximate prothrombin blood level 
912 

Oxalate crystals m unnc 991 
Oxalate in urine 976 
Oxalic acid poisoning 
c>stitisin 693 
toxic gastritis in 645 
Oxaluna indicanuria in 976 
Oxyuris icrmiculans 1078 
Ozena excessive moisture of nasal mucosa in 
153 

Pacemaker of heart, 424 
Pach> meningitis 
ihotophobia m 64 
vuruttng in 91 

Paget s disease see Osteitis deformans la9 727 
Pam 
due to 

arterial disease 85 
disease of veins Sa 

Miierfertiice with blood supj>l> of a tan. 86 
h>pcrpneain 2>l 

alxfimen 74 
back 79 

bones 82 

cardiovascular disease 467 

cliesl, 72 

elNm 84 

feet and toes 84 

{,3 trie carcmi iiia 644 

gastric diseases ri33 

Kriiital organs 86 

hip JO nt, 84 

II fectKii 82 

junis 83 

knee 84 

lower extrrmiiics 84 
nerve leviocu 83 
ostcumalacia 82 
mtenn jrlitis 82 
lien t, 86 

irctum. 79 rJl 

sacTKsluc aiol rocyaraJ regions 81 
vJKrtjUler 83 
>j me <e lack 81 

viraiinNl 

tcsiev 87 
th *h, M 
ilk>rac>c vptiw 80 


Pam 

in (fo'ifi«i/ed) 
vpper extremities 83 
vulva. 87 

wrist and hand 84 
msomnia m 97 
location of 68 
lumbosacral pain SO 
nusceSiancous causes of 85 
nature of 66 
perception of 814 
physical signs of 67 
sensibility 830 

severe, as cause of sweating 50 
type of 67 
Palatal reflex 834 
Palate 

examination of 197 

hard landmark for first cervical vertebra 217 
Pallor of skill 127 
Palmer percussion 285 
Palpation 107 467 513 
m examination of heart 402 
of abdomen and viscera 586 
of respiratory system 261 
Palpatory percussion 294 
Palpitation cardiac 96 
Pancreas 63I 797 

landmark of first lumbar vertebra, 213 
topographic anatomy 578 
Pancreatic 
calculi 6a5 

caranoma diarrhea in 92 

cysts 654 

disease 

epigastric pain in 640 
fatty stools m 1033 
hiccoughs in. 94 
itching m 87 
left abdominal pain m 77 
lumbosacral pain in 81 
Riild liyperglycemM iri 10J2 
renal colic and appendiatis different'^* 
diagiiOMS 653 

rigulit) of upper midaWomcri in S8S 
tlioracic spinal disease in 80 
vomiting in 91 636 
lomors 6*4 
Pantreal tis 651 
acute 

ep gastric tenderness in 
licimtmicsis in 638 
iieniorrliagic 

ej gastric pain m. “5 
(.(fieral alrjomirut psiii iit, 7i 
vomiting III, 91 
nausea in 90 
ag nuz ng pain in, (7 

ini in eitinal uUtruclion tl /Terrrtial da* 
rmvis 6a5 
ehrst tia n m, 73 
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Pancreatitis (cofitoiuri/) 
chronic 654 
epigastric pain 75 
cramps in 6S 
tests for 
ani>lase 1063 
lipaie, 1063 
Loe\ws 1060 
Panniculitis 752 
Pannus 174 
Pai oihtlialmitis 
blindness in 61 
ejepainin 71 
Pantograph 236 
Pantothenic acid 906 916 918 
Papillary muscles unc\en tension of 461 
Papilloma 
of blad Icr 693 
of ovary 704 
Pappataa disease, 10S6 
leukopenia in, 1001 
Pappataci sand fly 1086 
Papules 131 142 
Paraaminobenzoic acid 920 
Paracentesis abdominis 1028 
Paradoxical 

pulse of Kussniaul 410 
pupillary reflex 178 841 
reflex &38 

Parafossarulus striatulus (snail) 1072 
Paraganglioma 796 
Paragensia 197 
Paragonimi Mesterman 1 1072 
Paralysis 845 
asitans 41 98 832 
facies in 165 
fesUnatiiig gait in 121 
gait m 851 

rhythm cal head nodding in 102 
tremors in 98 

decreased urinary creatinin" in 9/6 
Postdiphtheritic diplopia in 62 
Paralytic 
chest 238 
gait 120 

hyperem c reflex 835 
ileus constipat on in 92 
Paramyoclonus multiplex retraction of 1 ead ii 
_ 162 

Parangi see Yaws 5! 143 1070 1090 
aranoia and paranoid states S91 
paraph mosis 708 
Paraplegia 
Imping gait in 121 
spastic see Spastic paraplegia 
parapraxia 847 
Parasites 
anmal 1067 

as cause of pruritus am and vuhae 86 


Parasitic 
gastritis 645 
infections 1067 

cosinophilia in 1002 
rapid cmaciat on in 89 
infusoria 1068 
Parasitology 1065 
Parasternal lines of tliorax 215 
Parasympathetic nervous system 825 
Parathormone 788 
Parathyroid 
glands 788 
hormones 7s7 
of pituitary 761 
Paratyphoid fever 

decreased neutrophils in 1002 

dilTcrential diagnosis 51 
leukopenia in 1001 
spicn c enlargement in 623 
Paravertebral triangle of dullness (Groccos 
sign) 301 
Parenchymatous 
goiter 201 775 
ncphntis chronic 687 
Paresis 8S9 

Argyll Kolwrtson pupil in 177 
general diplopia m 62 

impediment in power of protrusion of tongue 
in 196 

increase of globulin of sp nal fluid in 10’S 

increase of I> mphocytes of spinal fluid in 1025 

juvenile 41 

loss of memory in 887 

myosis m 176 

spasm of tongue in 196 

tremors in 98 

unequal contract on of pup Is in 1/7 
unilateral myosis in 176 
vert go m 97 
vomiting m 636 
Paresthesia 41 60 849 
Parcl c dementia anisoconain 177 
Parietal 

layer of pleura 224 
lobe lesions 869 
Parkinson s 
disease 882 

syndrome see Paralysis agiUns 41 98 882 
Parodoxic embolus in patent fora nen ovale 505 
Parorema 633 r / nv n 

Parosmia (perversion of sense of sn ell) 65 
18/ 856 

Parotitis ep dem c see Mumps 40 
Parotitis swelling of upper jaw in 169 
Paroxysmal 
cough 9a 

1 emoglob nuna 561 
tachycardia 438 514 

PaiTotsnod“s 723 

Parturition increased urinary urea m 974 
Past pomtmg 850 
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Patch test for tuberculosis, lOfll 
Patent 

ductus arteriosus, 459, 503 
foramen ovale, 459, 505 
h>poptas 1 of aorta in, 505 
paradoxic foramen ovale m, 505 
Patheticus nerves, 816 
Pathognomic s>mptoms, 41 
Patysma sign, 870 
Pauses between heart sounds. 429 
Pectoriloquy, 335 
Pediculosis 

capitis, swelling of posterior cervical glands 
in, 202 

corpons, generalized red macular eruption in, 
^ 133 

Itching in, 86 
pruritus am in, 

Pehosis, 134, 136, 563 
purpuric spots in, 134 
rhcumatica, 563, 928 
Pellagra, 905 
diarrhea in, 92 

gcrcralucd red macular eruption m, 133 

glossodynia m, 72 

increased color index in, 995 

leukopenia in. 1001 

lingual pam in, 197 

local bronzing of skin in, 130 

mouth rash in, 153 

nausea in, 90 

neutrophilic leukocytosis in, 1011 
rapid emaciation in, 89 
Pelvic 

cellulitis, pain m h) pogastnc region m, 79 
disease, sacroiliac pam in, 81 
tumors, abdominal enlargement in. 586 
Pemphigus 
bullae in, 140 
cosinuphilia in, 1002 
Penis 706 

nerve mccliamsm of, 839 
PcnIicM t autonomic leprosy, 867 
PcntatncliomoRas ardin delteih, 1071 
Pentosuria, 983 
Peptic ulcer, 641 
Percept, 887 
Percussion, 107 
cardiac, 415 
nxtlKids of, 283 
of abdomen and viscera 597 
of respirator) system 280 
stroke. 291 

Perforated gasuic ulcer, agonuirg pain in. 67 
Pcriartenus nodosa, 538 
aUWuiuI tcnderiKss «. 589 
diiTerei tul <iai,n<nii, 58 
tovins-ilulu m, 1002 
e, ihastne pam m. 76 
RTwetal aV uTiiul pain in. 74 


Periarteritis nodosa (continued) 
neutrophilic leukocytosis in, 1001 
pain due to arteritis in, 86 
rigidity of upper midabdomen in, 588 
severe leukocytosis in, 1000 
severe pam in extremities and over ribs in, 82 
Peribronchial consolidations, tympany in, 310 
Pericardial 
effusion, 470 

absence of visible apex beat in, 401 
apparent weakness of first heart sound in, 
432 

bronchial breathing in, 329 
cyanosis in, 128 

displacement of apex beat in, 399 

dry cough in, 95 

dullness in, 471 

dyspnea in, 257, 470 

engorgement of jugular veins in, 205 

epigastric pain in, 641 

increased cardiac dullness in, 421 

obliteration of Epstein's triangle in, 471 

palpitation in, 96 

paroxysmal cough in, 95 

prccordial fullness in, 470 

restneted bilateral chest expansion in, 250 

signs in, 465 

superior costal breathing in, 249 
unilateral posture in, 118 
unilateral thoracic enlargement m, 245 
fnciion sounds, 464 
puncture, 1027 
splashing sound, 465 
Pencardius, 468 
acute pam in, 67 
adherent 

Broadbents sign in, 472 
displacement ol apex beat to left uv 
Friedreich’s sign in, 472 
Kussmaul’s pulse m, 473 
adhesive 

chronic, engorgement of jugular veins m 

203 

cpigastnc pain in, 641 
localized tenderness of neck in, 206 
pam in, 73 

paroxysmal pain in. 467 
plastic 

referred pam in, 469 
to*aiid fro friction sounds in, 470 
Vomiting in, 636 
PeriGardium, 383 
PerUwpatitis. 611, 613 
Perineal 

abserss, as cause of chills 59 
tnllammalion pain in penis in, 86 
I'erinephniic abscess, 6^ . 

iluctualiori in nghl hypociiondriac reKivo 

591 

flu..tiiatiufi over left hypochorjlruc rrs'*^ *''• 

591 
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Pcnnephntic abscess (conlmufd) 
lumbosacral pam in, 81 
splenic pain and tenderness m, 620 
Penodic health examination, 962 
Periosteal 
abscesses, 726 

lesions as causcof ostalgia, 81 
nodes, 726 

reflexes of adductors, 840 
Periostitis, 725 
hjperpnea in, 254 

of ileum, suppuratisc, severe aching pain in /8 

sj philiUc,72S 
tuberculous, 724 
Peripheral 

arculation function tests, 543 
nerve distribution, 823 
nerve lesions, 852 
neuritis 

complete loss of tendon and skin reflexes in, 
832 

gangrene in, 749 
reaction of degeneration in, 843 
vascular disease, 535 

Penrenal abscess, ostcom>chti$, and suppura 
tjve appendicitis, differential diagnosis, 
663 

Peristalsis, 585 
Peritonitis 
abdominal 
enlargement in, 586 
pain tn, 74 
tenderness in, 589 
acute 

as cause of chills, 59 
diffuse, facies in, 166 

diminished abdominal respiratory movement 
m, 250 

generalized and acute intestinal obstruction, 
differential diagnosis, 670 
pain in, 67 

supenor costal breathing in, 249 
vomiting in, 91 
chest pam in, 73 
cyanosis in, 128. 129 

decreased abdominal respiratory movements 
in. 585 

differential diagnosis, 619 

diminished vesicular murmur in, 226 

displacement upward of liver m, 601 

*''3ggerated abdominal tympany in, 598 

fecal vomiting in, 639 

hiccoughs in 94 

hyperpnea, 254 

indicanuna m, 975 

rigid dorsal posture in, 117 

rigidity of entire abdomen m 583 

suppressed cough in, 96 

tuberculous general abdominal pam in 74 

vomiting m 636 


Peritonsillar abscess 
localized tenderness of neck in, 206 
nasal regurgitation of fluid in. 186 
neutrophilic leukocytosis m 1001 
Permanent teeth, eruption of, 191 
Pernicious anemia, 41 
chrome splcmc enlargement in, 623 
decreased fragility of erythrocjtes in, 997 
decreased knee )crk in, 836 
decreased neutrophils m, 1002 
discoloration of abdomen in, 583 
glossitis in 72 

gradual h> pertrophy of spleen in, 627 

Howell-Jolly bodies in, 997 _ 

increased color index m, 995 

increased metabolic rate in, 1045 

leukopenia in, 1001 

l>inphoc>tosis m, 1002 

lingual pain in, 197 

macroc> tes in, 996 

nicgaloblasts in, 996 

normoblasts m, 996 

pallor m, 127 

paresthesia in, 60 

petccliiae of mouth m 153 

primary, 554 

purpura in, 564 

small pale, smooth longue in, 196 
scenic enlargement in, 625 
stippling of red cells in, 997 
very low red count in, 996 
Peroneal fistulae, scaroihac pam in, 81 
personality, 886 
Pertussis, 354 

abnormal moisture of conjunctivae in, 175 

Qanosis in, 128 

cyanosis of face in, 169 

decreased neutrophils in, 1002 

lymphocytosis in, 1002 

moist cough in, 95 

paroxysmal cough in, 95 
sky blue discoloration of, conjunctiva in, 17o 
stndulous breathing in, 259 
vomiting m, 92, 636 
Peruvian wart, 560 
Perverted vision, 62 
Pes 

calcaneus 747 
cavus, 748 
equinus, 747 
planus, 748 
valgus, 748 
varus, 747 
Petechiae, 132, 134 
Petit mal 881 
Pflueger's law, 833 
Phalanges, 739 
Pharyngeal 

abscess, dry cough in 95 
reflex, 835, 840 
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Pharyngitjs 

acute redness of pharynx m 198 
chronic aphonia in 94 
cough in 95 

Phar>nx exam nation of 122 198 
Phenol poisoning 
black urine in 973 
cystitis in 693 
hemoglobinuria in 98o 

Phenolletrachlorphthalein test for liter func 
tion 1043 

Phenylhydrarine poisoning heniol>'tic anemia 
m 

Pheochromocytoma of adrenal medulla 796 
Phimosis 708 
Phlebitis 542 
as cause of chills 59 
pain in 86 
Phlebograms 1050 
Phlebosclerosis 525 
Phlcbotomus argentipes 1069 
noguchii 1086 
sand fly 1036 
Phlegaphonia 337 
Phlegmasia alba dolcns 542 
Phlegmonous entent s 660 
Phlegmonous inflammation and suppuration 
throbbing pain m 63 
Phonendoscope 315 
Phoiiometry 294 
Phosphatase of scrum 1042 
Phosphate 

cr)stals in urine 991 
in unne 974 

Phosphorus poisoning 616 
decreased fibrinogen of plasma m 1011 
dental canes m 192 
erytl cma or purpura in 135 
fatty iiicr 1 1 609 
hcmatemesis in 638 
hemoglobinuria in 983 
nauscj jfl 90 
ps}cliosis in 888 
purpura in 564 
srrngy gums in 190 
toxic gastritis in 645 
toxic licpat e jaundice in 604 
Pliotnphobia 64 

I lirrnic nenc para1)»is 852 
n ihisical cl est 239 

n thisino J chest 223 

I I U ISIS. 3"0 

acute pneumonia 376 
(' rwd see F bro d ihthi is 
Plyscal 
exan nat on 
mediod of 107 

oftlicst fccncrat resuneof 349 
signs evaluation of 42 
I lan, sec \aat 143 
IVa 89 


Pick s disease^ 384 473 
pulsus paradoxus in 473 
Picric acid poisoning 
yellow vision in 63 
Piebald indes 175 
Pigeon breast 240 727 
hyperpnea in 256 
Pigmentations 131 
Piles 672 
Pilocarpine 

action on parasympathetic system 828 
as cause of sweating 50 
poisoning myosis in 176 
Pilomotor reflex 267 835 
Pilonidal cyst sacroiliac pam in 81 
Pimples 131 
Pinworms 1078 
Pineal 756 
gland 783 
obesity 89 772 
tumors hemianopsia m 63 
Pink eye 174 
Pitch 

in percussion 284 

o! respiratory murmur alteration of 328 
of voce effect on fremitus 270 
Pitocin 761 
Pitressm 761 
Pitted teeth 192 
Pituitary 

basophilism (Cushing’s syndrome) 765 
cachex a 767 771 
rapid emaciation in £9 115 
vomiting in 91 
weakness in 96 
epilepsy 767 773 
gland 

anatomy and uhys ology 758 
diseases of 762 
hcadacl e 767 773 
hormones 756 760 
fcj iwgonadrsm SOI 
obes ty 89 772 

somnolence and hibernation 767 773 
tumors 
coma in 104 
hemianopsia m 63 
organic scotomata in 63 
Puyrasis rosae 
abdominal rash in. 533 
generalised red macular eruption in 133 
scales in 147 

Placental rests and polyps 703 
I Sague d ffcrential diagnosis 52 
Plantar 

ischemic test 544 
rtflex 834 
Pbsma 
cells l(y9 
cell leukemia, 567 
proteins. 1010 
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Plasmodium 
falciparum, 1067 
malana, 1067 
oiale,1067 
All ax 
Plastic 

pcncardilis, 469 
phlebitis, S42 
pleuns>% 376 

Platelets, blood (llirombocjtcs), 1005 

Plessor, 286 

Pleura 

lowest part of, landmark of twelfth tlioracic 
\crtcbra, 213 

topographic and regional anatQm>, 223 
Pleural 

adhesions, increased a ocal resonance in, 334 
disease, unilateral diminution of chest wall in 
247 

effusion, 377 

absence o! fremitus in, 277 
absence of unilateral expansion of chest 
wall in, 251 

absence of a isible apex beat in, 401 
absence of a ocal resonance in, 334 
absent brcatlt sounds in, 326 
apparent weakness of first heart sound in, 
432 

bronchial breathing in, 329 
diminished vesicular murmur in, 326 
diminished vocal resonance in, 334 
displacement of apex beat in, 399 
displacement downward of liver in, 601 
dyspnea in, 92 
egophony in, 336 
epigastric pain in, 641 
flatness in, 300 

increased abdominal respiratory movements 
in, 585 

local bulging of chest Avail in 248 
paroxysmal cough in, 95 
superior co>tal breathing in, 249 
fremitus, 277 
technic of eliciting, 278 
PIcurisj, 376 
abdominal pam m, 74 
acute 

pam in, 67 

plastic, interrupted inspirations in, 327 ^ 
restricted bilateral chest expansion in, 250 
suppressed cough in, 96 
chronic, adhesive, unilateral diminution oi 
chest wall in, 251 
c)-anosis in, 129 
diaphragmatic 
hiccoughs in, 94 
left hypochondnal pam in, 76 
localized tenderness of neck m, 206 
pain in, 73 
hyperpnea in. 254 


Pleurisy (conlinucd) 

increased abdominal respiration (m infants) 

in. 250 
pain in. 73 

plastic, hyperpnea in, 255 
right hypocliondnal pain in, 76 
spasmodic and jerky respiration in, 259 
splenic disorders, and pneumonia, differential 
diagnosis, 622 

splenic pain and tenderness m, 620 
subdiaphragmatic, right hjpochondnal pain 
in, 76 

unilateral posture in, 118 
Pleuritic friction sounds, 346 
Plcurod) ma 
cyanosis m, 129 

diminished vesicular murmur m 326 
hyperpnea in, 254 
mterniptcd inspirations in, 327 
spasmc^ic and jerky respiration in, 259 
suppressed cough in, 96 
unilateral diminuuon of chest wall in, 231 
voluntary suppression of expansion of chest 
wall in, 250 

Pleuropericardial friction 
fremitus 404 
sound, 346 

Plcurotholonos, 100, IIP 
Pleximeter, 286 
Plexor, 286 
finger, 290 
Plexuses. 811 

Plummcr-Vmson’s syndrome, aoo 031 
Pneumatosis, 634 
Pneumococcic 
arthritis, 736 

NcufeW, mcihod of typing, 1054 
pneumonia, increase of serum globulin in, 1011 
Pneumococcus pneumonia neutrophilic leuko- 
cytosis in, 1001 
Pneumogasinc nerves, 816 
Pneumonia, 41, 362 
abdominal pam in, 74 
absence of vocal resonance m, 334 
acute enlargement of spleen in, 622 
aortic regurgitation in, 487 
as cause of chills, 59 
as cause of sweating, 50 
atypical, 365 
broncho, 365 
chronic interstitial, 366 

umiateral thoraac retraction in, 247 
cough in, 95 
diazo reaction in, 991 
dyspnea in, 257 
enlargement of liver in, 615 
eosinophiha during convalescence, 1002 
extravesicular rales in, 342 
Friedlander bacillus, 367 
hemothorax in, 244 
hematoporphyrinuna in, 987 
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Pneumonia (coi iiinicd) 
herpes labialis in 153 
herpes of lips in 188 
h>drothorax in 243 
hyperpnea m 2S5 

increased length of expiration in 259 
increased respiratory frequency jn 326 
increased urinary creatinine in 976 
lobar sec Lobar pneumonia 362 
lobular 40 365 
membranous gastritis in 645 
ortliopnea in 257 
partial deafness m 64 
pericarditis in 463 

pleurisy and splenic disorders differential 
diagnosis 622 
pneumococcic 362 
diiTcrcntial diagnosis 53 
Tight hypochondrial pam vp 76 
sordes in 193 

splenic pain and tenderness in 630 
toxic hepatic jaundice in 604 
Mruscs as a cause of atyp cal 366 
Pneumonoconiosis 360 
bilateral diminution of chest expansion m 250 
bronchoatsicular breaihing in 330 
increased respiratory frequency m 326 
moist cough in 95 
sputum in 1037 
Pncumopcricarditis 473 
bulgii g of prccordial area m 473 
dyspnea in 473 

emphysematous crepitation in 473 
prccordial distress in 473 
prccordial tympany m 473 
Pneumopericardium diminished or absent car 
diae dullness in 422 
Pneumoperitoneum 

artificial exaggerated abdominal tympany m 

r gilt bypoebondrial pain in 76 
Piieumotfiorax. 244 3/7 
al sence of^iinilateral expansion of chest wall 

absent breath sounds in 326 
amthoric \oicc sounds in 336 
brs nctnal I reat! ing jn 329 
Cyanosis in 123 

dimiiiislied or al sent cardiic du)Jne»j in 422 

d »placeincnt<los\nwardofhicrm 601 

dry cough in 95 
dysjmea in 2S7 
edema of face in 169 
left hyts^hondcial pain in 76 
meiill c lyTrpany iti, 310 

iarn*yjrul cou^h in. 95 
r J byp.«)i.j.i liul pain in. 76 

Ijirt^any In. 305 
I‘i.lwc)tei 5‘iW6 


Poliomyelitis 
acute anterior 40 863 
increase of spinal fluid proteins in 1024 
anterior complete loss of tendon and skin 
reflexes in 832 
chronic anterior 863 
decreased knee jerk in 836 
pain along spine in 81 
reaction of degeneration in 848 
Polychromatophilia SSI 996 
Polycystic kidney 682 
sarcoma and hypernephroma differential 
diagnosis 683 
Polycythemia 
i^anosis of face in 169 
decreased sedimentation rate in 998 
erythematous cyanosis in 129 
increase of Wood platelets in 1095 
prolongation of circulation time in 447 
redness of skin in 128 
tinnitus aurium in 65 
vera 563 

actual increase of hemoglobin in 996 
decreased color index in 995 
flushing of face in 168 
hyjiertcnsion in 412 
increased erythrocytes in 996 
Poljdactyhsm 751 
Polycsthcsia 849 
Polygraph 1050 
Polymazia 383 
Polyneuritis 90S 
as cause of sweating 50 
"fist drop in 742 
Polyorchidism 713 
Polyphagia. 89 634 
Polypi of cervix 699 
Polyps endometrial 701 
Polythchn 383 
Polyuria 970 
anidrosis in 152 
Poniphf 131 145 
Pons sarolii SIS 
hemorrhage into 102 
lesions of 866 
Pontine hemorrhage 872 
hypopnea in 253 
Pool i arm phenomenon 792 
Popliteal 

aneoryim knee oam in. 84 
ncrse lesions 855 
Pork tapeworm 1074 1076 
Portal cirrhosis 606 
diminished "iccretion of hippune acid in- 
incrcaie of serum phospliatase in. IW. 
posiuve Takata Ara reaction to. 1043 
thrombosis, bloody stools in 1032 
Portal obstruction 

dijicntion of superfiaal abdominal vein 
541 

hcinatemesis in. 633 



index 


1157 


Postdiphtlicntic paralysis 
amblyopia in 61 
diplopia in 62 
loss of palatal reflex in 834 
nasal regnrsitation of fluid m 186 
Posterior region of chest palpation of 2^3 
Postexpiratory rales 344 
Postpartum hemorrhage Kus'imul s air hunger 
in 258 

Postpharjngcal abscess abnormal fixity of head 
in 162 

Posture and position 117 
Posture of head 162 
Posttussise succussion splash 347 
Potassium 
chlorate poisoning 
hcmoclobinuna in 985 
hemolj tic anemia in 560 
toxic hepatic jaundice in 604 
in blood 1012 
Potts dKcase 
hjperpnea m 256 

jncrcasccl abdominal respiration Cm infants) 
in 250 

localired tenderness of neck in 206 
thoraac spinal pain in 80 
P P factor 904 

Precipitin reaction for echinococcus disease 
1019 1077 
Precpitms 1019 
Prccordial pulsations 396 
Precordium 
anatomy 388 

contour and appearance 396 
Pregnancy 41 

abdominal enlargement in 586 
album nuna in 978 
blindness m 61 

decrease of blood urea nitrogen in late months 
1010 

decreased urinary urea in 974 
discoloration of eyelids m 174 
displacement upward of liver in 601 
exaggerated b lateral superior costal breath 
mg m 249 
fluctuation in 591 
heartburn m 90 

increased fibrinogen of plasma in 1011 
increased sed mentation rate in 998 
increase of blood uric acid in lOlO 
lactosuna in 982 
nausea in 90 

tests and the r clinical values 1054 
direct ons for collecting urine 1058 
ind cations for, 1057 
toxem a hjpertension in 412 
upward displacement of apex beat m 399 
varicose veins in 541 
vomiting in 92 636 
Premature 
beat 439 


Premature (coii/iiiiicd) 
contraction 439 
senility 937 

Presb>oplircnic types of senile psjehoses 889 
Presbyopia 61 183 
Prcsenilc psychoses 889 
Pressing pain 67 
Pressure 
sensations 813 
sensibility 829 

Prcsystolic heart murmurs 449 
Pnapism 710 

Prickly heat see Miharia 139 
Primary arterial hyperton a 412 
Proctitis 659 672 
Prodromal stage of fever 47 
Productive cough 9a 
Progeria (senilism) 937 
Progestin 757 
Progressive muscular 
atrophy 40 
cliest of 241 

impediment in power of protrusion of 
tongue m 296 

increased urinary sulfates m 974 
reaction of degencrat on in 848 
dystrophy 866 

Progressive spinal muscular atrophy 863 
Progynon 803 
Proklot 920 
Prolactin 760 
Prolan 
A -nd B 760 
B in urine 987 
Prolapse of rectum 675 
Prolonged expiration 328 
Prone posture 118 
Prostate 

diseases of 41 726 
examination of 707 
Prostatic 

abscess constant pa n in rectum in 671 
disease 41 716 
lumbosacral pain in 81 
pain in hypogastric region in 79 
pain in iliac fossa m 79 
pain in penis in, 86 
pain in testes in 87 
sacroiliac pam m 81 
hypertrophy hypertens on in 412 
Prostatitis vormUngm 92 
Prostration *’6 

extreme mabiUty to cough in 96 
Protein 

inadequate intake general edema in 8S 
sensiheation test for 929 
specific dynamic action of 1045 
Prod rombin role played by m blood coagula 
tion 912 
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Protoioa 

protozoal infections, 1067-1071 
differential diagnosis, 57 
Prurigo, 927 

erjthema, nodular, pruritus am in, 671 
Itching in, 87 
papules in, 143 
Pruritus. 87 
am, 671 

Pseuaobulbar palsy, 882 
Pseudocrisis, 48 

Pseudoliermaphroditism, 793, 802 
Pscudohjpertrophic 
emphj sema, 358 

muscular parabsis, uaddlmg gait in 121 
parabsis, 40 
I’seudolcukcmia, 41, 568 
iniantum, see>on Jaksd^’s anemia, 562 
Pscudom)elia paresthetica, 849 
Pseudoscierosis, psychosis in, 8S9 
Psilosis, 600 
Psittacosis 

complement fixation test, 1000 
diITtrential diagnosis 54 
moist cough in 95 
Psoas abscess 

drau mg up of left leg in 118 
drawing up of nglitUS m, 118 
muscular rigidity in, 587 
tenderness o» cr right Jo« er quadrant la, 5S9 
thigh pain in 84 
Psoriasis 

alMlominal rash in, 583 
cosinopliilia m. 1002 
linguae see I^kopUkia, 194 
relatiic bmphoc)iosis in 1002 
scales in, 146 
PsKhasthenu S86 
nausea in 90 
reflex headache in, 70 
trin(>orar> at homa and aphasia m, 94 
>mu.oin 97 
son itirg in, 91 
P»>cl le 

disiurbaiii.c« as cause of cliilhiicss 59 
shock coniiting m, 91 
P»)clios« fSJ 
CoIuF hhndness in 64 
imooinia in 97 
kakosmu in, 1£7 
rtilex headache in, 70 

Pijchoiit «leprts»isc, as cau.se of anulrous. 
59 

Pter)*'- d 2i3 
Ptosis. 172 
a-'ipoia. 173 
Pui^rttis pteci e, 793 
Poet,!* 

rcK«uj<c. 303 
rnr'tali ^ 321 


Puerperal sepsis 
as cause of chills, 59 
indicanuna in, 975 
Pulmonary 
abscess, 356 

bronchial breathing in, 329 
increase of serum globulin m, 1011 
sputum in, 1036 
actinomycosis, 1094 

and aortic vah es, landmark for sixth thoracic 
vertebra, 213 

and gastric hemorrhage, differential diagnosis 
639 

apex, diseases of, aphonia in, 94 
apoplexy, 359 
arteriosclerosis, 359 
artery, anatomy, 395 

bifurcation of, landmark of fourth thoracic 
\ertebra, 213 
atelectasis, 361 
congestion, 355 

diminished \ esicular murmur m, 326 
increased respiratory frcquenc> in, 326 
myosis in, 176 
subcrepitant tales in, 340 
consolidation, increased abdominal respiratory 
movements in 585 
disease 

dyspnea in, 92 
moist cough in, 95 
pain in, 7$ 

paroxysmal cough in, 95 
weakness in, 96 
distomiasis, 1072 
edema 356 

absence of vocal resonance in, 334 
bubbling rales in, 339 
cyanosis in, 123 
diminishtd fremitus in, 276 
ditnihislied vesicular murmur in 326 
diminished vocal resonance in, 334 
extras csicular rales in 342 
frothy expectoration in, 1035 
tncriatcd abdominal respiratory niovtmcnts 
in, 585 

increavfil respiratory frequency m 326 
orthopnea in, 257 
relative dullness in, 302 
serous expectoration m, 1035 . 

•liori coughs with serous frothy Wood* 
stained sputum m. 95 
tympany in. 305, 310 

emphysema thoracic sj inal pain m, 80 

fibrosis, 368 
twigrene. 357 

ancliovy sauce sputum in, 1034 
brunchul breathing iii 329 
Dittrich's plugs iti, 1035 
dullness in, Z/) 
foul r«ior of breath in 199 
hydropooimoiliorax in. 244 
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I’ultnoiiary 

Rangrcnc {coitimucd) 
purulent expectoration in, I03S 
sputum in. 1036 
lij-pcrlcnsion, -IW 
anasarca m, 494 
cardiac dilatation in, 494 
cjanosis m, 494 
djspnea in, 494 

enlarged and pulsating li\ cr in, 494 
pulmonary edema in, 494 
throbbing of ncck\-eins in, 494 
infarction, 659 
infarcts 
cough m, 95 

hemorrhagic bronchial breathing m 329 
unilateral diminution of chest wall in 251 
nialignanc>, left sided upper alxlominal tender 

ness m 5S9 
moniliasis, 1096 

neoplasm, pulmonarj h>pertcnsion in 494 
ostcoarthropatiiy, h>pertrophic, 738, 740 
relaxation, high pitched t>mpan> in 309 
stenosis, 501 

actual increase of hemoglobin in, 996 
> congenital, 459 

cyanosis of face m, 169 
s>pluhs 370 
tubcrcufosis, J7\} 

abnormally s'* allow breathing in 359 
as cause of sweating 50 
bilateral diminution of chest expansion in, 
250 

bluish white discoloration of conjunctwa m 
175 

bronchial breathing in, 329 
bronchovesicular breathing in 329 
c>anosis of face m, 169 
delajed expansion at one or both apices in. 
252 

depression of chest wall in, 248 

dullness in, 299 

dry cough in, 95 

endocarditis in, 479 

enophthalmos in, 180 

facies in, 166 

flushing of face ui, 168 

hippus in, 178 

hvdropneumotborax in, 244 

h>peridro$is (night sweats) m, 152 

lijperpnea in 255 

hypotension in, 413 

increased metabolic rate in IMS 

increased respiratory frequency in 326 

nausea in, 90 

shoulder pam in, 83 

sputum m 1036 

subcrepitant rales in, 340 

tachycardia in, 407 

unilateral mydnasis in 176 


Pulmonary 

tuberculosis ((oiilinucd' 

\omiting in, 636 

tumor displacement downward of li\er in, 
601 

I'ulmonic 

area, auscultation of, 423 
murmurs 

area of transmission 454 
degree of cardiac hypertrophy in, 454 
time of occurrence and mcdianism, 452 
sound, 427 

second accentuation of, 433 
wcaVening of. 433 
s-aUe of heart 390 
clinical position, 391 
Pulsations 
abdoinmal. 584 

method of differentiating arterial from venous, 
204 

of chest technic of palpation 265 
Pulse 4M 

condition of artery wall, 407 
degree of tension 407 
duration, 406 

equality of corresponding arteries on both 
sides, 407 
force 406 

chs/?£rfs w, 407 
condition of arterial wall, 410 
force or quality, and size, 408 
rale or frequency, 407 
rhythm or regularity 409 
tension, 410 
pressure, 413 
rate 406 

respiratory rate, and basal metabolic rate 
relation of to temperature, 48 
rhythm, 406 
size or X olume, 406 
Pulsus 

altcmans 410 440 522 
bigeminus, 409, 518 
deflaens 410 
inlercidens, 410 
magnus 408 
myurous, 410 
paradoxus 410 
parvus, 409 
plenus, 408 
trennilus, 409 
tngeminus 410 
xacuus, 409 
Pupcf 

double monocular diplopia in, 63 
examination of, 176 
Pupillary 
reflexes, 177 

response to light, testing for, 177 
sktu reflexes, 834 
Parbinje fibers 425 
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Purpura 132, 563 
decreased neutrophils in, 1002 
hematemesis in, 637 
hemoglobinuna in, 985 
hemorrhagica, 563 

bloody extras asation ol uvula in, 197 
epistaxis in, 186 
general abdonuiial pain in, 74 
knee pam in, 84 
Petcchiac of mouth in, 153 
Purpuric spots in. 134 
tarry stools in, 1032 
Htnoch’s, 928 
rectal bleeding in, 672 
retinal hemorrhages in 179 
rheumatica, see Pcliosis, 134, 136, 563 
thrombocytopenia in 1005 
homogcnia, see Werlhof’s disease 562 
uterine bleeding in, 700 
'Omiiing in, 92 
Purpuric spots, 134 
Purulent pericarditis, 471 
Pus 

casts in unne, 983 
tubes, 703 
Pustules, 131. 141 
P vvate o{ electiocardiograph, 436 
Pyelitii.40,091 
acute {laiti in iliac fossa in, 78 
as cause of chills 59 
lumbosacral pain in 81 
neutrophilic leukocytosis in 1001 
pam in left lorn in, 77 
pain in nght loin in, 77 
pyuru in, 9&3 

splenic pain and tenderness in, 620 
'omiimg in. 636 
Pyelography, 6S5 
Py elotiephntis, 690 
as cause of chills, 59 
lumbosacral pain in, SI 
pyuria in, 983 
Pyema 

as cause of sweating, 50 
litmoglobinuria in, 935 
hjr{<rpnea in, 256 
membranous KSstriUs m. 645 
ttlmal hemorrhages in, 179 
louse hepatic yauiuliee in, 604 
Pyfcruei Australun, 769 

olscruciiiM 

aa aemtal. liyi«rinoiiliiy of siutnacli in, 634 
tlecrease cf Llood chloride* in, 1013 
rmaciatiO’i m. 115 
luaivtAWn im V) 
iujiea in. 'A> 

cvi.iceof i utracli. to,ii. ara,fh>carsatuaiy, 576 
ipaist. gall duet diKaM’, and gatinc ulcer. 

dif't'ei tul duoos.i, 6W 
Mr-ici ». h>jeftrii;4iie. *3. 


Pylorospasm 
epigastric pam in, 75 
hypcwnotility of stomach in, 634 
Pylorus, landmark of twelfth thoraac vertebra, 

213 

Pjoncphntis, fluctuation over left hypodiondriac 
region in, 591 
Pyonephrosis, 681 
as cause of sweating, SO 
hyperpnea in, 255 
parnin left loin in, 77 
pain in right loin in, 77 
Pyopncumovhorax, 244, 378 
cyanosis, 128 

Hippocratic succussion splash m, 347 
Pyorrhea 
alveolans, 72 
dental canes in, 192 
red line on gums in, 190 
Pyosatpinx, 703 
Pjothorax, 244, 377 
foul odor of breath m, 199 
succussion splash in, 279 
Pyramidal 
s)$tcm,613 
tracts, 822 
Pyrexia fievei), 47 

Pyridine poisoning, hemolytic anemia in, 560 
Pyridoxine, 905, 916, 918 
Pyrosis (heartburn), 90, 634 
Pyuria. 9SS 

Q*R*S complex, 437 
Quadiilateral space oi lungs, 221 
Quality 

in percussion, 280 
of brcatii sounds, alteration in, 329 
of heart murmurs, 454 
Qucckenstedt’s sign, 831, 1024 
Quincke’s 

capillary pulsation, 743 
pulse, 539 
pulse. 488 
Quinine poisoning 
blinihiess ui, 61 
color blindness in. 64 
dermatitis medicamentosa in, 135 
partial deafness m, 64 
photophobia m, 64 
tinnitus aurium in, 65 
vertigo in, 97 
yellow vision in, 64 
Quino-Thrombm, 920 
Quimy. see Peritonsillar abscess. 41 

Habics 

convulsions in, 100 
diiTerrrtial dugnous, 54 
opisArt/eonos in. US 
orthoiudo* in. 119 
retraction of head in. 162 
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Rabies (continued) 
spasm of pliarynx in, 19S 
test for, 1060 
Raciiitic 
chest, 239 
hyperpnea in, 256 
rosary, 240 
Radial reflex, 840 
Radicular paralysis, 852 
Radiculitis 

increased reflexes in, 832 
restricted bilateral chest expansion m 250 
Railw ay spine, pam along spine in, 81 
Raimistes’ sign, 869 
Rale redux, 340 
Rales, 338 
quality of, 343 
significance of, 345 

stage of respiration m xshich tliey are heard. 
344 

Raslies, 131. 153 
abdominal, 533 
of feet and toes, 750 
Rat 

antidermatitis factor, 90S 
bite ferer 

differential diagnosis, 56 
macular rash in, 135 

Ray fungus disease see Actinomycosis, 1093 
Raynaud s dsease 537, 834 
amblyopia in, 61 
coldness of extremities in, 745 
foot pain in, 84 
gangrene m, 749 
pam due to arteritis in, 86 
pain m wrist and hand in, 85 
paresthesia m, 60 
red toes in 748 
syncope in, 101 
vomiting in, 91 
Reaction of degeneration, 848 
Receptaculum chyh, landmark at second lumbar 
vertebra, 213 

Rectal 

bleeding, 672 
carcinoma, diarrhea m, 92 
discharges, 672 
disease 

pain in iliac fossa in, 79 
pain in penis in 86 
sacroiliac pain in 81 
pam, 79 

polypi (adenomata), 673 
prolapse, 675 
strictures, 675 

tumors pain in hypogastric region 10, 79 
ulcers, 673 
Rectum 

allergic manifestations, 926 
end of first section of landmark at third 
sacral vertebra, 213 


Rectum (continued) 
nerve mechanism of, 839 
physical examination, 656 
Recurring fever, 48 
Red 

blood cells, 996 

uaatlar eruption gcneraiized, 132 
tongue. 195 
vomitus, 637 
Redness of skin, 128 
Redundant colon, 657 
Reduplication of heart sounds 429, 434 
Referred pain, 68, 73 
Reflexes, 831 
increase of, 832 
Reflex headache, 70 
Refractive errors, scotomata in, 63 
Refraction, 182 
Regeneration of nerve 
Regional 
ileius, 661 
colicky pam in, 78 
general abdominal pain m, 74 
glossodynia in, 72 
pain, ^ 

Regtirgitant heart murmurs, 449 
ReSbrgiiation, 90, 634 
Relapsing febrile nodular panniculitis, 752 
Relapsing fever, 48 
acute enlargement of spleen in 622 
as cause of chills, 59 
di/ferentia) diagnosis, 56 
hemaiemesis in, 637 
hypendrosis m, 152 
toxic hepatic jaundice in, 604 
Remittent fever, 48 
Renal 

artery aneury sm, pain m right loin in, 77 
calculus, 685 
pain in left lom in, 77 
colic 

coiled posture in 118 
cramps in, 68 
hyperpnea in, 254 

pancreatic disease, and appendicitis, differ 
ential diagnosis, 653 
vomiting in, 636 
cysts, 682 

diseases, see Kidney diseases, 94, 679-692 
facies in, 167 
puffiness of eyelids in, 171 
reflex headache in, 70 
embolism or calculi, as cause of chills, 59 
function tests, 1040 
infarcts, lumbosacral pain in 81 
tuberculosis, lumbosacral pam in 81 
tumors, lumbosacral pain in, 81 
Reserve air, 230 
Residual air, 230 
Resistance of chest wait, 263 



1162 


Index 


Resonance 281 
exagf,eratcd >csicular, 303 
impaired, 302 
Respiration 230 
accessory muscles of 232 
types of normaf, 233 
Respiratory 

abdominal movements, 5SS 
arrbjthmia 518 
disease, hyperpnea in, 25-1 
expansion, degree of, 23-1 
mobilil>, 297 
movements, 231, 2-19 
passage, foreign bodies in, -40 
percussion, 293 
rate, 2S-1 
normal, 230 

pulse rate, and basal metabolic rate, relation 
of, to temperature, 48 
rlij-thm, 233, 259 
system 

allergic nunifestations, 924 
in history taking, 38 
m the aged. 934, 936 
insiKction and mensuration 226 
symptoms and ph) sical signs of diseases of, 
350 

tract, m viumin A dedaency, 899 
Riticuloc)tcs, 552 996 
Rctieulucndothelat proliferation, 1069 
Reticuloendotheliosis, 623 
of spleen 625 

Rrticuluendothelium system. 625 
cells of 628 
diseases of 62S 
Reticulum cell sarcoma, 62S 
Retina examination of, 178 
Retinal 

disease, organic scotomata in, 63 
Ucniortluge, red vision in. 63 
jclcrosis 179 
tumors. ISO 
Retinitis, 179 
crlor L'lndness tn, 64 
day blindness in, 61 
(liotcjSobia in 64 
piknimtusa nii.hi blindness in, 61 
prolilcrans If’O 
Retrobulbar iicunus 
acute eye pain in, 71 
an'4y< pia m. 61 
M jidnrss III, 6] 

ruluf 1 bulnevs in, c>4 
RriX-grade dckcneratioo of r.ervcs. 816 
Rsttopesiioi'ycal 

c'aisl tea’ snancy, 669 
ma i«naocy 

a'diXTUful IcThkrneis ui. 5&9 
tbest ;aia n. 73 
t;i{*.st>ic pam in. 7i 
gesieral af C .. «i ., r8 Jl yam in, 74 


Retroperitoneal 
malignancy (co»i/»««c<f) 

rigidity of upper midabdoraen in, 588 
sarcoma, muscular rigidity in SS3 
Retropharyngeal abscess 
cervical pain m, 80 
cyanosis in, 123 

engorgement of jugular veins m 205 
inspiratory retraction of suprasternal notch 
in, 252 

nasal regurgitation of fluid in, 186 
suollen neck glands m, 201 
Retrosternal 
crunching. 348 
dullness (Banti’s sign), 308 
Revilliod's sign, 869 
Rh in blood typing, 1006 
Rhabditiform larvae, 1079 
Rheumatic 

affections, reflex headaclie in, 70 
disease, cervical pam in, 79 
fevers, 41 

aching generalized pam in. 68 
aortic regurgitation in, 487 
as cause of chrome myocarditis, 475 
as cause of sweating, 50 
cardiac hypertrophy in, 477 
dtazo reaction in. 937 
di/Tcrenlial diagnosis, 58 
eosinophtlia m, 1002 
heart block in. 515 
henutoporphyrmuna m, 987 
hip joint pam in, 84 
hyperidrosis m, 152 
increased sedimentation rate m, 993 
increase of neutrophils in, 1001 
increase of serum globulin in 1011 
pain m wrist and hand in 84 
pericarditis in. 463 
heart disease, 491 

faint, systolic, apical murmur in 492 
invasion of heart muscle with Asclxi"* 
bodies in 492 
myocarditis 

Aschoff’s bodies m, 474 
myocardial hypertrophy m. 474 
Rheumatism 
acute articular. 736 
foot pam in, 85 

increased acidity of urine in, 972 
increase of unc acid in unne m ‘^”4 
tritral rcgurgiuuon in. 431 
iritis in, 176 
mitral stenosis in, -^84 
neuralgia in, 85 
Rcuntii US. 85 
Rheumatoid arthritis, 736 
hands ITS. 742 

locrcate of scram clobulm in. 1011 
Uchycardu in. 4C7 
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Khinitis 

acute, snceiing in, 94 
allergic, 923 
anosmia in, 65 

Jijpcrcmia of nasal mucosa m, 253 
li) pcrtrophic, nasal obstruction in 1S6 
ozena in, 186 

%asomotor, water discharge from nose in, 186 
Rhmosporidiosis, 1095 
Uhiiiosporidium sccbcri, 1095 
Rlionchal fremitus, 278 
Rhonchi, 33S 
Rli> thin 
cardiac, 434 

irregularities of heart rli>tlim, 518 
of heart, disturbances of, 510 
Rib 

counting, 209 
fractured 

dry ccmgVi m,S5 
pam m right loin in, 77 
Riboflavin, 903, 915, 916 
Rice water’ voinitus, 637 
Rickets, 727 

as cause of local sweating, 50 
abnormal compressibility of skull in, 158 
asymmetry of head m, 161 
chronic splenic enlargement m, 623 
curvature of leg bones m, 743 
decreased scdiincntation rate m, 99S 
delayed deniiuon in, 191 
dental canes iri, 192 
enlargement of liver in, 615 
enlargement of spleen in, 627 
eosinophilia in, 1002 
gradual hypertrophy of spleen in, 627 
infantile convulsions in 100 
local bulging of chest wall in, 248 
macrocephalus in, 158 
relative lymphocytosis m, 1002 
skull in, 159 
vitamin D in, 912 

Rickettsia infections, differential diagnosis, 55 
Riedel’s lobe of liver, 605 
Riesman’s sign, 779 
Right ventricular shunt 459 
Rigid dorsal posture, 117 
Rigidity of abdomen 587 
Rigors (chills), 59 
Ringing 
cough, 95 
m the ears, 185 
Ringworm, see Tinea circinata 
Risus sardonicus, 100 
Roberts’ solution test for albuminuria 980 
Rocky Mountain Spotted Fever, differential 
diagnosis 55 
Roger’s disease, 459 
Romberg’s sign 850 
m ataxic paraplegia 863 
m tabes dorsalis 862 


Roseola, 131 
Rotch's sign, 421, 471 
Rothcln see German measles 
Roltiera test for acctoacctic acid in urme, 983 
Routiduorms (nematodes), 1077 
aiicylostoma 
brazihensc 1084 
caninum, 1084 

duotlcnslis (hookworm) 2083 1034 
ascans lata, 1079 
lumbncoidcs, 1070 
dracunculus mcdineiisis 1079 
enterobius (oxyuns) vcrmicularis, 1078 
fllana (W’uchereria) bancrofti, 1080 
loa (occult), 1081 
niansonelfa, 1081 

nccalor amencatius (bookworm), 1083, 1034 
oncltocerca caecutens, 1081 
volvulus 1080 

strong) loidcs stercoralis, 1079 
trichinella spiralis, 1081 
tnchuris trichmra (tnchocephalus dispar, 
whipworm). 1082 
Rubella see German measles 
leukopenia in 1003 
Rubeola see Measles 40 
Rubrospinal tract. 823 
Rumination, 634 

R «avv of electrocardiograph, 437 

S A node 425 
Sacral vertebra 213 
Sacroiliac disease, pain in penis m, 87 
Salicylate poisoning 
color blindness in 64 
partial deafness in, 64 
purpura in 564 
Unnitus aunum in, 65 
vertigo in, 97 

Salicylic acid poisoning dermatitis medicamen- 
tosa in, 135 

Sallowiiess of face, 167 
Salpingitis 703 
acute 

constant pain in rectum in, 67l 
pam in iliac and inguinal regions m 77 
extrautenne pregnancy, and appendicitis, dif- 
ferential diagnosis, 662 
increase of neutrophils in 1001 
increased sedimentation rate in, 998 
tenderness over right lower quadrant in, 589 
Salt retention, general edema in 88 
Sansom s sign, 535 
Santonin poisoning 
psychosis m, 887 
violet light vision in 64 
yellow vision in, 63 
SaTcocystis hndermani 1067 
Sarcodinia 1067 
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Sarcoid 
Beck’s. 1S4 
Dancr Roussy $, 154 
Sarconu. 41 
cosinopliitia in 1002 

Uypenwphronu and poljcjiiic kidney, diflcr- 
cntial diasnosis, 6S3 
of bladder. C93 
of bowel, 669 
of breast, 3>'>4 
of kidnc), 6S4 
of liier, 606 
of oiary, 706 
of penis, 710 
of periosteum 7i3 
of prostate 717 
of rectum, 674 
of testes, 715 
of thjroid, 775 
of uterus, 702 
of xaRiru. 693 
Sareo«{K nd.a, 16>7 
Sarcos|wndo<.es 1067 
Saiuraliun uklex 
III Imnalolcsy 995 
Scabies 

<o«in(>;bilia in 1C02 
erupiwn in, 140 
itcliu i, in, ^ 
of penii, 7I0 
prutitus aid in, 671 
bcakuus ant cus t)ndronie, 64 
Scales, IJl. 146 
Stj’p STins. tiittcntwn cf, 540 
ScaidwtJ 
aldomen, 5o6 
sliest. 241 
^eaiAilae, 212 
Vat'ular 

Lots ol t}*.ras. 215 
eeike, 1IJ4 
rr£fe<]« 229 
ai.KUUt.<«} ff. 525 

of, 2?7 

.,»,a51 -r»vli‘».«as,2U 
fr»<f. 4iJ 
r-»;t niii j't, <^7 
a ’r'7 

.J '’fftrSjJiJ ijn. *ft, *5 

in, IJ5 

rT,A*A* ' 1 ,w..C9 


jw} ^»a ,1-s. UA 

f» * ^ is' »r j i,s iJiv } A 

'•••■'» »*, r22 

Hi »<>*i>rrs A «»» I'i 

f «• «.* 1 *, u 


Scarlet fever (continued) 
tests for, 1060 

toxic hepatic jaundice in, 604 
Scars, 131, 150 

Schick test for diphtheria, 1060 
SetuUms index, 1003 
Schistosoma 
hcnutobium, 1072 
japonicum, 1072 
manosoni, 1072 

Schistosomiasis (btIharziasis,distonuasis), 10^ 
increase of serum globulin in, 1011 
Schaomyeetet, J067 

Schiioplircnia see Dementia precox. 40, 8S9 
Schlesingcr’s leg phenomenon, 792 
Schoenlcin's disease, see Pcliosis, 563 
Schultz* 

Qiarlton test for scarlet fever, 1061 
comma tract of spinal cord, 
tongue dimpling sign. 792 
Sciatica. 41, 85 
hipjomt pain in.S4 
nerve lesions, 855 
thigh pain in. 84 
primary, 85 

seeondao , 86 

true, 85 

Sclera, examination of, 175 
Scleroderma. 834 
as cause of aniJrosis, 59 
brown induraird areas in, 130 
Sclerosis 

diisetninated see Disseminated sclerom 
insular, see Insular scferosii 
multiple, see Multiple sclerosis 
pain along spine in, 61 
of spinal cord, 862 
beoliosis 
hrprrpnra in. 236 
of eeevical ij me, cervical pain m. 79 
wriiLitrra} iliuracie retraction in. 247 
Srolnoiata. 63 
cn trat. day biirdnrsv in, 61 
Scrotum. 706 
ihicakrt of 711 
Scarvy. *<'*5. 7.»« , 903 
a* <a ti< ( f aiiiJrtrtit, 59 
dcnul caries in. 192 
rpirtavic in. U6 

C’frtH^Syls a HI, 72 
hcri* cmcjis in. 6J7 
htwisV/?i“uria n 9^5 
b pi n m, n4 

tiji,«t«m_aof tchtal r-ti«a n, 153 

k*ir« inci 11, M 

« f n iuh n ISJ 
tur» vh E-rf« CT. 190 
{*.*yvj** HI. 1*4 
;v,T,«Uk. i*. ti. i-i. 134 
r»,* f *rA-ufv r> tn. *9 
r« 1 1 j€ if% tr-T* 1 1 % I al 
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Scurx-y (caitltnucJ) 
retinal hemorrhages in, 179 
spong> gums m, 190 
tender shins m, 82 
thigh pain m, ^ 

Sea gull murmur (heart), 40S 
Seasickness 
nausea in, 90 
sertigo in, 97 
%-omuing in, 91 
Seatworms, 1078 
Seborrhea 
crusts in, 145 
itdiing in, 87 
sicca, scales in, 146 
Second 

cranial ncr\c lesions, 8S6 
sound (diastole), 426 
accentuation of, 432 
weakening of, 433 
Secretory neurosis of stomach, 650 
Sedimentation 
index, 998 
of red cells, 997 

Sediments m urine and their significance, 973 
Sehg’s staircase test 442 
Semilunar t ah cs of heart, 390 
Seminal vesicles, diseases of 716 
Seminal lesicuhtis, constant pain lu rectum in. 
671 

Seminoma 715 
Semirechning posture, 118 
Semitendmosus and semimembranosus perio<teal 
retlex 840 
Senescence, 930 
Senile 

dementia, 41 
osteoporosis 730 
psjchosis 889,891 
respiration, 326 
Senihsm 937 
Senility 
ni>osis in, 176 
neuritis m, 85 
premature, 937 
purpura in, 564 

rhythmical head nodding in, 162 
tremors in, 98 
Sensibility, 829 
reactions, 848 
Sensory neurosis 
of stomach 651 
pathways, 813 

Sepsis puerperal, as cause of chills, 59 
Sepfal defects, ventricular, 505 
Septic 

fevers hypendrosis in 152 
retmitis 179 
temperature, 48 
Septic arthnus 736 


Septicemia 

acute nephritis in, 687 
as cause of sweating, 50 
difTcrcntial diagnosis 53 
embolic rctimtis in, 179 
increase of fibrinogen of plasma in, 1011 
increase of neutrophils in 1001 
retinal hcmorrliages in, 179 
splenic enlargement in 622 
Septicop) cmia, splenic enlargement m, 62J 
Sergeant's line, 267 
Serofibrinous pleurisy 376 
Serology, lOIS 
Serous meningitis acute 878 
Serum globulin increase sec Hyperproteinemia, 

foil 

Scrum phosphatase, 1042 
Scrum sickness 
increase of neutrophils in 1001 
purpunc spots in, 134 
Seventh cranial ncrvelesions 853 
Sex 

and age in reference to disease, 40 
hormone of pituitary, 760 
"Shell sliock ” tremors in 99 
Sherman Oiase unit 900 
Shift to right or left of leukocytes, 1003 
Shock 

as cause of sweating, 50 
decreased respiratory frequency in, 327 
hypopnea m 258 
hypotension m 413 
increased erythrocytes m 996 
increased respiratory frequency in 327 
pallor in. 127 
palpitation m, 96 
sinus tachycardia in, 433 
tachycardia in, 513 
vertigo in, 97 
Shortened inspiration, 328 
Shoulder blades, 212 
Sibilant rales 342 
Sickle 

cell anemia 560 
eosmophdia in 1002 

increased fragility of erythrocytes in 997 
vomiting in, 92 
shaped red cells, 996 
Siderosis, 360 
sputum in 1037 
Sighing 259 
Sight 60 
m the aged 934 
Sigmoid displacement of, 658 
Sigmoidal 

disease left lower quadrant rigidity m SSS 
malignancy tenderness in left lower quadrant 
in. 589 

Signs 

Abadie's sign 170 

Bacceili s sign 336 , 
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Signs (coiUtnued) 

Bamberger and Ewart's 465 

Banti s sign of retrosternal dullness 308 

B ermer s sign S07 

Broadbents sign 397 472 

Brudzinskis signs 841 

cheek 841 

contralateral reflex 841 
neck 841 
sjnipi ysis 841 
CO II percussion test, 353 
coin test. 307 
Dalrjmple s sign 779 
D Esp ne s sign 333 
Drummond s sign S3a 
Duroziez s sign 489 524 
elicited only by palpation of chest 266 
Friedrich s 

phenomenon, 307 
sign 472 

Gerhardt s change of sound 307 
Glasgow s sign 335 
Grocco s sign 301 
Hoffmanns sign 841 
Jacksons (Ch-valier) sign 3a2 
Jeffreys sign 779 
Kern g s sign 837 

Littcn s diaphragmatic phenomenon sign 2S3 

Loci^enber^s (Samuel A ) sign 309 353 489 

Loewy s sign 7/9 

Lowry s sign 654 779 

Moebms sign 182 7/8 8S7 

Oliscr s sign 53a 

platysma sign 870 

Qucckcnstedt s sign. 831 

Raimistes s gn 869 

reduced vital capacity of lungs (sign of early 
mvocard al niadcquacy) 44o 
Bevill ods sign 809 
Hiesman s s gn 779 
RogofFs sign 279 
Romberg's sign, 850 
Rotch s sign 471 
Sa som s sign 53a 
Schiiltze s tongu” dimpling s gn /92 
Stellwag s s gn 182 7/9 
von Craefc s sign l82 778 
\\ illiams tracheal tone, 307 
\V intrich s change of sound, 306 
Silcosis 360 
sputum in 1037 

Simmond s d scase sec Pitii tary cachexia 771 

Sin s pos tion 117 

Sinnilaicd 

good 1 calth, 961 
pai is and d sahlitics 9a7 
S n ulidac. 1086 
Si gultus 94 
Sinoatrial node 424 
S loauncular 
bradycardia 439 


Sinoauncular (continued) 
heart block 516 
node 424 
Stnus 

arrhythmia 439 ol8 
bradycardia SI5 
disease anosmia in 65 187 
tachycarda 438 510 
thrombosis 873 
exophthalmos m 180 
pufhncss of forehead in 1C& 
retraction of head in 162 
vomiting in 91 
Sinusitis 
headache in, 70 

increased fibrinogen of plasma in 1011 
sphenoidal eye pain m 71 
Situs inversus 

abdominahs partialis inferior 580 
inversus viscerum 580 
Skin 

allerg c manifestations 927 
diseases 
Itching in 87 

local as cause of local amdrosis 59 
examination of II3 127 
in vitamin A deficiency 898 
scnsibil ty to eleclncity 830 
tests 

allerg ns 9^5 

Bachman for trichinosis 1061 
Burnet for undulant fever 1062 
Dick for scarlet fever 1060 
echinococcus disease lO^'O . 

Fei for lymphogranuloma mguinalc 10^9 
Gilfillan and Gregg for pregnancy lOoo 
\r3ntoux for tuberculosis 1061 
Moro for tuberculosis IC61 
patch for tuberculosis 1061 
protein sensitization 929 
Schick for diphtheria 1058 
tubenrul n for tuberculosis 1061 
Von Pirquet, for tuberculosis 1061 
Skodaic resonance 303 
Skull 

exam nation of 157 
fracture 
coma in 102 
vomiting in 91 
Sleep 

in the aged 934 93o 
loss duskiness of eyelids in 174 
Sl-cping sickness 1068 
Sleeplessness 96 
Smallpox. 40 

aching generalized pains in 68 
acute splcn e enlargement in 622 
as cause of chills 59 
difTerential diagnosis 54 
ditTuse erythema in, 136 
erupt on in 140 
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Smallpox (foii/iHUfJ) 
c>e pain in 71 
Iicmatcmcsis in 637 

incrca^^ o( nculropluls during puUuUr state 

1001 

leukopenia in early stage 1001 
ifuhijiiant htniorrhajfc eruption in 135 
memliranous gastritis in 615 
mouth rash in 153 
papules m 143 
photophobia in 64 
purpura in 564 
pustules in, 141 
ulcers ol tongue 1 1 194 
Smell 65 
sense of 187 

Smoking Assures of tongue in 72 
Snake 

bites erythema or purpura in 135 
icnoni potsotnng toxic hepatic jaundice in 
(.(M 

Sneering 94 
Snow blindness, 61 
red Msion in, 63 
Snuflles 1^ 

Sodium chloride estimation test 445 
Soft sesicular murmur 321 
Solis Cohen s intrathoracic stethoscope 315 
Somatic teniasis 1075 

Somnolence and hibernation pituitary 767 773 
Sonorous rales 341 
Sordes 29J 

Sore throat streptococcus ilifTerenliaJ diag 
nosis 53 

South American trypanosomiasis see Chagas 
disease 

Spadelike hand 739 
Span normal in relation to height 111 
Spargum mansoni 1075 
prohferum 1076 
''Pasm 846 

Spasmophilia infantile com ulsions m ItX) 
Spastic 
colitis 6&t 

general abdominal pain in 74 
heartburn in 90 
lumbosacral pain m 81 

colicky pain in 77 

tenderness in left low er quadrant in 589 
tenderness osernght lower quadrant in. SS9 
gait 120 
paraplegia 

Babinski reflex in 834 
cramps in 99 
spastic gait in 120 
^•pccial 

exammations esaluationof 42 
lenses alterations of 60 
senses injury to 960 


Specific 

gravity of urine 972 
symptoms 42 

Sieech centers examination of disturhanccs of 
842 

Spermatic cord 706 
diseases of 7lS 
pain m testes in 87 

intianicd ngiit, drawing up of right leg m 118 
torsion of pam in inguinal regions in 79 
Spermatoceles 714 
Spcnnalocy stoma 715 
Spermatorrhea 711 
SihenoKlal sinusitis eye pain in 71 
Sphincter am dilated 675 
Sphyginobolomctry 446 
bpliygmograph 10a2 
Sphygmomanometer 446 
Spma bifida 751 
sacroiliac pain in 81 
ventosa 724 
Spinal 

accessory nerses 816 
and peripheral locaheation 823 
artery occlusion 873 
automatism reflexes of 838 
column 212 
auscultalion oyer 3^o 
pain 79 
cord S16 
disease 

myosis in 176 
yvrist drop in 742 
hemorrhage paio along spine in 81 
lesions 825 
motor tracts 822 
sensory tracts 819 
trauma anesthesia m 60 
tumor 

acute pam in 67 
anesthesia m 60 
pain along spineein 81 
pa n in right loin in 77 
spastic gaif in 120 
thigh pain in 84 
deformities congenital 751 
disease 

chest pain in 74 
general abdominal pain in 74 
hypogastric pain in 79 
pain in iliac fossa in 79 
right hypochondrial pain m 76 
thoracic spinal pain in 80 
fluid findings and their significance 1024 
meningitis, pain along spine in 81 
n-ries 823 
lesions 824 
puncture 

reflex headache in 70 
technic 1023 
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Spinal (fo»i/iii«c<i) 
segments 818 819 

tuberculosis lumbosacral pain m 80 
Spmdlc shaped chest 2-11 
Spirillum minus 56 1067 
Spirochaetales 1067 
Spirochetal infections 56 
Spirochete boralis 56 1067 
Spirochetosis 
bronchial 352 
differential diagnosis 56 
Spinoohvary tract 820 
Sp iiotcctal tract 820 
Spinothalamic tract lateral 820 
Splanchnoptosis 581 
Splashing sound pericardial -105 
Spleen 

anomalies and diseases 621 
enlarged hyperpnea m 255 
lower border of landmark of eleventh tlioraac 
vertebra 213 
physical examination 620 
technic for palpating 596 
topographic anatomy 578 
upper limit of landmark of ninth thoracic 
vertebra 213 

Splenic 
abscess 623 

fluctuation over left hypochondriac region 
in 591 
anemia 624 

chronic splenic enlargement m 623 
Petechiae of mouth in 153 
capsuhtis gradual hypertrophy of spleen in 
627 

disease rig d ty of left upper quadrant in 588 
disorders pleurisy and pneumonia d fferen 
tial diagnosis 622 
enlargement 622 1069 

abdominal enlargement in 586 
flexure carcinoma of col cky pam ui 77 
displacement of 65S- 
hypertrophy (congestion) 623 
infarcts 

chest pain m 73 

gradual hypertrophy of spleen in 627 
pain m 86 

sudden ' lolent pam in 77 
inflammation tenderness in left uiipcr quad 
rant in 589 
malignancy 623 
rupture acute pain in 77 
tumor with polycythemia and cyanosis 623 
Splenomedullary leukemia 566 
Splenomegaly N emann Pick s disease m 626 
lumbosacral pa n in 81 
With eosinophiha 626 

chrome splcn c enlargement in 623 
Spl t heart sounds 430 
SpondyhU lasis lumbosacral pa n in 80 


Spondylitis 

cervical ccrtica) pam m 79 
spongy gums in 190 
thoracic spina! pam in 80 
Sporotrichosis 1094 
SpOFozoa 1067 
Spots before the eyes 63 
Spotted fever differential diagnosis 5a 
Sprue 660 
diarrhea in. 92 
differential diagnosis 58 
glossodynia in 72 
increas’d color index in 99a 
lingual pain in 197 

nontropical hjpodtromic microcytic aiien 
in 557 

stricture of rectum m 675 
Sputum 1033 1037 

semciolozy of (l6 colored plates) oppos 
1034 

Squamous cell carcinoma of uterus 702 

Squint 181 

Starvation 

decrease of urinary chlorides in 974 
enophihalmos in 180 
general edema in 88 
low mcubolic rate m 1045 
rapid emaciation in 89 
sweetish odor of urine in 971 
Static coordination 831 
Status 

hypoplasticus 785 
lymphaticus 547 
tliymicolymphat cus 785 
chronic splenic enlargement in 623 
enlargement of spleen in 628 
Steatorrhea chronic 
d arrhea in 92 
glossodynia in 72 

idiopathic general abdominal pain 74 
stegomyia fasciata 1089 
Stcllivags sgR 779 182 
Stenotic heart murmurs 449 
Steppage gait 120 651 
Stercoraceous vomiting 638 
Stereognosis 60 
Stereognostic sense 814 830 
Sternal 

I nes of tl orax 214 
regions 218 
auscultat on of 324 
Stemomasto d breathing 259 
Sternovertebral d ameter of chest 237 
Stemoxiphoid articulation 211 
Sternum 211 
Sternutation 94 
Stethoscope 313 
Stippling 

of erythrocytes 551 
of ted cells 996 
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Stokes Adams s>rKlromc, 408 
coma m. 102, 104 
s>Ticope m, 101 

^cnous pulsations in neck in, 204 
%omuing in, 91 
Stomack, 632 

cardiac orifice of, landmark of tenth thoraac 
vertebra, 213 
diseases of, 641 
hiccoughs in, 94 
vonuting in, 91 

h> pcrdistcntion of left abdominal pain in, 77 
topographic anatomy, S7S 
Stomatitis, 190 

excessive moisture of mouUim 153 
hyperemia of buccal mucosa in, 153 
lost or perverted taste in, 05 
rash of mouth in, 153 
sw elhng of submaxitlary glands in 202 
ulcerated tongue in 193 
Stomaxys calcitrans, 1086 
Stone 

in bladder, 693 
in kidney, 685 
Stokes’s collar, 384c 
Strabismus, 181 

Strangulated henna, coiisupation in 92 
Strangulation of lioivel, 669 
Strauss’s reaction for glanders 1058 
Strawberry tongue, 195 
Streptococcus sore tiiroat, difTerentiaf dagnosis 
S3 

Streptothncosis, 1094 
Streptothrix actinoin}ces, 1093 
Strictures of rectum, 675 
Stndufous breathing 259 
Strongyloides stercoralis, 1079 
Strychnine poisoning 
cramps m, 99 
cjanosis in, 128 
emprosihotonos in, IIS 
hyperpnea in, 256 
inability to protrude tongue in, 196 
increased knee jerk m 836 
increased reflexes in 832 
increase of apical impulse in, 401 
muscle cramps in, 68 
neck rigidity in, 200 
opisthotonos in, 118, 119 
orihotonos m, 119 
retraction of head in, 162 
spasm of phar>-nx m 198 
Strumipriva, 780 
Stupor, forms of 892 
St Vitus* dance 880 
Stje, 172 

Subarachnoid hemorrhage, 872 
coma in, 103 

increased spinal fluid pressure in, 1025 


Subclavian artery 
aneurysm, 524 
left, anatomy, 395 
Subcortical auditory aphasia, 93 
Subcostal line, 574 
Subcrepitant rales 340 
Subdiaphragmatic 
abscess 

chest pain m 73 
hyperpnea m 256 
left upper quadrant rigidity in, 588 
local bulging of chest wall in, 248 
hernia, left hypochondria! pain in, 76 
pleurisy, right h>'pochondrial pain in, 76 
Subdural hemorrhage, 872 
Subjective pain, 67 
Submucous rales, 339 
Subnormal temperature, 48 
Subphrenic 
abscess, 380 

epigastric tenderness in, 589 
right hypochondrial pam in 76 
friction 465 

Subscapular regions of chest 220 
Succussion 
fremitus 278 
splash. 279 
hippocratic, 347 
Sudamina 133 

SutTocation retinal hemorrhages m, 179 
Sugar 

tolerance test, 1012 
Sulfanilamide 
concentration in blood 1017 
poisoning 

hemoljtic anemia in, 560 
toxic hepatic jaundice in, 604 
Sulfapyndine 

concentration m blood 1017 
poisoning 

hemolj-tic anemia in, 560 
toxic hepatic jaundice m 604 
Sulfate 

crystals in unne, 991 
m urine 975 

Sulfathiazole concentration in blood, 1017 

Sulfonal poisoning hjpopneain 258 

Sulfur m urine, 975 

Summer complaint, 660 

Sunburn itching in, 87 

Sunstroke 

coma m, 102, 103 
headache in 70 
myosis in, 176 

Superior cervical ganglion of sympathetic land 
mark for second and third cervical 
vertebrae 212 
Supernumerary 
breasts 383 
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Supernumerary (continued) 
fnsers 729 
nipples 3S3 
toes 751 752 
Supplemental air 230 
Suppressed cough Oa 
Suppurative pancreatitis 6a2 
Supraaxillary regions percussion of 296 
Supraclavicular regions 215 
auscultation of 323 
Supramarginal gums lesions of 809 
Supranuclear palsy 8a8 
Suprarenal 

capsules lai dmark of eleventh thoraac xcrlc 
bra 213 

tumors chest pain in 73 
Suprascapular region, 219 
auscultation of 325 
Supraspinous fossa 
auscultation of 325 
percussion of 297 
Suprasternal 
lotcli 211 
region of dicst 217 
Surface temperature test, 544 
Sweats 50 
secretion &t0 

Sjeosis vulgaris pustules in, 141 
S)dcn}iam s chorea 880 
Icpharon 173 
diplopia in 62 
S>‘mmctry of chest 242 
Sympatlietic 
nervous sj stent, 82a 
op\ Uiatn la 
an 81)0] la 111 01 
blindness in 01 
pliotopi obia in 64 
S) mpathcticrconia 
as cause of s vesting 50 
hypertension in 412 
Syn sJ yt s s gn of Urudr nski s 841 
bymji III 
defnticm 41 
evaluat on o! 41 
syndrome ti rd a li ul 3e4b 
Synalt^ia ^4J 
Syiiai c 810 
Syn eje 111 
I>a !^r n 127 
*'}« lactjl »ni 74) 742 
Synulu j*. lUr or u < lual cuniract stn oi 
{xi.ds in. 177 

‘•ynk (csia kJJ 

•'yii V i » ot l<ny il t*x yia n V n ni twn or 
trrat iCi, n 73 

^ i I • 

ivxirnuU tr * tyofsHuU l&s 

'xeu i-v. W 

i^Tl c irkUri, -It »! in, 4.v7 


Syphilis (coiifiiiiicd) 
as cause of chronic myocarditis 47a 
bullae in 140 

chronic splenic enlargement in 623 
congenital 40 
facies in 165 
Hutchinson s teeth in 192 
macrocephalus in 158 
skull in 160 
crusts m 146 
delayed dentition in 191 
difTerentul diagnosis 56 
fatty liver in 609 
fissures of tongue in 72 193 
flocculation test or precipitation reaction 1022 
generalized red macular eruption in 132 
headache in 70 
heart block in 515 
licinolytic anemia in 560 
heniorrliagica 
neofutorum 562 
rctmitis m 179 
hyperpnea m 2s6 
increased monocytes in. 1003 
increased serum globulin in 1011 
intestinal ulceration in 660 
in the aged 937 
mus in 176 

jaundccofcoRjunrtivaein 153 
keratitis in 175 
lymphocytosis in 1002 
m iral stenosis in 4S4 
mucous patches on palate in, 197 
neck glands in, 201 
nocturnal ostalgia in, 81 
of bone 72a 

of I ra II psychosis in, 889 
of eyelid 172 
of gallblad ler 620 
of liver 610 

diminished secret on of hippuric acid in 1043 
of lung 370 
of prostate 717 
of rectum 674 
of s{ nal cord 661 
of spleen, 62a 
of thyroid, 775 
of tot guc 72 
of vulva 696 
ezenain 186 
pallor in 127 
(sspu’es in, 142 

perforat n of nasal septu n in ]V> 

plart c {! kbitis in. 542 

juT .rvvuj cyel s and iritis 1 1 172 

I -utt cv n 141 

ra»H tn-wth m, I *3 

»a Jibe nose 1 1 lh6 

sat auTirii of face in 167 

Kales 1 1 l<7 
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5iphiljs (continucei) 

lecondarj, coppcr*ci)lorcd spots oh abdomen 
in, 5S3 

splcmc cnlarscmcnt m, 622 
small liter >a 017 

swelling of postcMor ccrMcal glands in 202 

swelling of subnuxillary glands m, 202 

tubercles in, 144 

ulceration of pharjnx in, 193 

ulcer of nose in 

ulcers in, 143 

ulcers of tongue in, 193, 194 
Wassermann reaction, 1021 
Syphilitic 
arthniis, 737 
knee pam in 84 
chonoretinitis 179 
cnccplialitis, 877 

endarteritis, pam due to arteritis m 86 
heart disease 493 
meningitis, 879 
orchitis and cpididjinitis, 714 
urethritis, 711 
Syringomyelia, 737, 864 
anesthesia in, 60 
as cause of local sw eating, SO 
complete loss of tendon and skin reflexes m 
832 

eruption m, 140 
gangrene of extremities in, 749 
pam along spine in, 81 
Systole, 426 
Systolic 

blood pressure, 411 
heart murmurs, 449 
retraction, 397 

Tabes dorsalis, 862 
abdominal tenderness in, 5S9 
absence of tendo achillis reflex in, 837 
acid vomitus in, 637 
acute pain in, 67 
anesthesia m, 60 
aniscona m, 177 
anosmia in. 187, 856 
ArgylI.Robertson pupil in, 177 
as cause of local sweating, 50 
atony of anal sphincter in, 675 
complete loss of tendon and skin reflexes in, 
832 

decreased knee jerk in, 836 
diplopia in, 62 
epigastric pain in 75 
facies m, 166 

general abdominal pam m, 74 
glossodyiua in, 72 
green vision in, 63 
hypetesthcsia in, 60 

increase of lymphocytes of spinal fluid m, 1025 
loss of sphincter control in, 839 
neuritis in, 85 


Talics dorsalis (continued) 
pain along spine m, 81 
pain m rectum in, 671 
ptosis in 173 
purpura in, 564 

unequal contraction of pupils m, 1 77 
unilateral niyosis in, 176 
vomiting m, 91, 636 
Tabetic gait, 851 
Tadiycardia, 407, 438 510 
leukocytosis after, 1000 
paroxy smal 

increase of neutrophils in 1002 
shortening of Circulation time in, 447 
Tactile fremitus, 269 
Takata Ara reaction, 1043 
Talipes, 747 
Tallness cxcessiie, 763 
Tanning of skin, 127 
Tapeworm infestation pallor m 127 
Tapeworms (cestodcs, tenia), 1073 
beef 1074 
broad (fish) 1074 
dog 1075 1077 
dwarf 1075 
pork 1075 1077 
Tapia syndrome of 8o0 
Taste, 05 196 

disturbance of m gastric disease 634 
sensations, tcchmc for testing. 196 
Tawara node, 425 
Tectospinal tract, 822 
Teeth 

examination of, 122, 191 
m \itamin A deficieni?, 899 
upper, landmark for second cervical \ertebra, 
212 

Telangiectasis, 131, 543 
epistaxis an, 186 
hereditary 
hemorrhagic, 565 
petechiae of mouth m 153 
Telegrapher's cramps, 68 
Tcmperatitre 
normal 47 
of sfan 150 
perception of, 814 

relation to pulse rate, respiratory rate, and 
basal metabolic rate, 48 
Temporal coniolutions, lesions of, 869 
Tenderness 66 
abdominal, 588 

thoracic (table), 279, also see 72, 73 
Tendo adiilhs reflex, 837 
Tendon reflexes, increase of, 833 
Tenesmus, 672 
Tenia (Taenia) 
tnuluplex 1077 
multiceps 1077 
sagmata, 1074 
head and segments of, 1073 
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Tenia (Taenia) (coufiiiufti) 
soleum, 1074 

head and segments of 1073 
Teniasis 
intestinal, 1074 
somatic 1075 

Tenth cranial nerve lesions, 859 
Teratoma 
of testes, 715 
of vagina, 699 
Terror, palpitation m, 96 
Testes, diseases of, 713 
Testicle incarcerated 
muscular rigidity in 587 
Testicles, 706 
Testicular 
hormones, 757 
tumors unne test for, 1058 
Testosterone, 757 
function of, 800 
Tests 

acidosis 1014 

agglutination tests 1019, 1062 
alkali 

reserve of blood, 1015 
tolerance of pattern 1016 
amebiasis 1053 
amylase 1063 
bacillary dysentery, 1053 
bacterial identification 1054 
basal metabolism. 1044 
llencdict s test for sugar in urine 982 
bile 1042 

blood sedimentation test 997 
urea 1039 

capillary resistance test, 544 
carlwn dioxide tension of alveolar atr. 1016 
cardiac ( function) capacity and reserve 442' 
447 

cerebrospinal tuberculosis, 1062 
complement fixation tests 1021, 1022 
coni,o red test for amyloidosis 10^ 

Dicic 1060 
dye. 1043 

electrocardiographic. 1045 

Fchtmg’s test for sugar m urine, 9S2 

Icrmentaiion test lor sugar m urmc, 982 

Trci test for lympiiagranuloma mv.ainate, 1059 

functicKul 1033 

Galatest for sugar in urine. 9S2 

gastric cements 1030 

Geihardt’s test for acetoacelic acid >n unite 
933 

GUnlcrs 1053 
Cl II pteinrrt fixation. 1053 
Konesv s. 1053 
Strauss's. 10^ 

Gi*ft*<h test. 7b0 

Gotikm « liological test for Ho<lgkin s discane 
1059 

Ciaut-ner's test, 44J 


Tests (coiifniucd) 

HerU’s self-checking test, 444 
heterophile antibody test for glandular fever, 
1059, 1064 
histamine test, 543 
hopping test, 443 

hydrogen ion concentration of plasma 1015 
hyperthyroidism, 1059 
intradermal saline test 544 
iodine tolerance, 1059 
Kata azar, 1063 
Katzenstein s test, 444 
Levinsohn test, 1063 
hver function tests, 1040 
Loewis test for pancreatitis and hyperthy- 
roidism, 10^ 

Mendelsohn's test, 444 
Keufcld, for pneumococci, 1054 
oscillometnc reading 544 
pancreatic disease 1063 
peripheral circulation, 543 
plantar ischemic test 544 
pregnancy tests, 1055 
directions for collecting urine, 1060 
indications for, 1057 
protein sensitization, 929 
psittacosis. 1060 
rabies 1060 

renal function tests, 1038 

Roberts’ solution test for albuminuria 960 

Rothera test for acetoacelic aad m urine 983 

scarlet fever, 1060 

Schick test for diphtheria, 1060 

Selig’s staircase test, 442 

Shultz Charlton test 1061 

specific dynamic for protein 1045 

sugar tolerance test, 1012 

surface temperature test, 544 

Inchinosts, 1061 

lr>pto{4ian test. 1062 

tuberculosis 1061 

Calmette's eye test, 106! 
hypodermic micciion, 1061 
Manioux, 1061 
3Ioro. 1061 
patch 1061 

Von Pirquet, 1061 
uRcluUnt fever, 1062 
unne test for testicular tumors, 1060 
Van den Dcrgh test 602, 1041 
vanillin test for acetone in urine, 934 
venous pressure, 447 
viatihty of ovum 1057 
Wassermann reaction, 1021 
Well t disease. 1059 
Widal hcnioclastic crisis, 1044 
Tetanus 

as cause of sweating, 50 
cervical pain in. 80 
convulsions in, 100 
dilTeimtuI diagnosis, 52 
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Tetanus (rontinu^d) 
emprosthotonos in, 118 
facial spasms m, 1/0 
inability to protrude tongue in, 196 
increased knee jerk in, 836 
increased reflexes in, 832 
increased unnary creatinine in 976 
opisthotonos in, 118 
orthofonos in, 118, 119 
muscle cramps in, 68 
neck rigidity in. 200 
photophobia in, 64 
ptosis in, 172 
retraction of head in, 162 
spasm of pharynx in, 198 
Tetany, 790 
cramps in, 99 
ccTMcal pain in, 80 
coma m, IW 
convulsions in. 100 
cyanosis in, 123 
muscle cramps ui, 63 

Tetrachlorelhane poisomng, toxic hepatic jaun 
dice in. 604 

Tetrachloride poisoning, decreased flbnnogen of 
plasma in, 1011 

Tetraehlormelhane poisoning, increased mono 
cjtes in, 1003 

Tetralogy of Fallot, 4S9. 507 
Tetramitus menselt, 1071 
Thalamospinal tract, 820 
Thalamus, lesions in, 868 
Thea cell tumors, 706, 804 
Theelin, ^ 

ThecloJ, 803 
Thermic scnsibibty, 829 
Thiamin chloride (hydrochloride), 900, 915 916 
Third, fourth, and sixth cranial nerves, lesions 
of, 856 

Third heart sound, 428 
Thirst, disturbances of, in gastric disease, 634 
Thomsen’s disease, cramps in, 99 
Thoracentesis, 1027 
Thoracic 
aneurysm 
acute pain in, 67 
thoracic spinal pain in, 80 
duct diseases, 545 
spine, pain in, 80 
tenderness table, 279 
unilateral retraction, 246 
vertebra, 213 
Thoracometry, 234 
Thorax 

diameters of, 236 
examination of, 122 
pam and tenderness of, 268 
pathologic, 237 

topographic and regional anatomy of 209 
Thready pulse 409 
Threadworm. 1078 


Thnlls. 279, 403 
Throbbing pain, 68 
ThromboangtiUs obliterans, 536 
as cause of local anidrosis 59 
cramps in, 99 
foot pain in, 84 
pam due to arteritis m, 86 
pain m wrist and hand in 84 
plastic phlebitis m, 542 
Tlifombootcs (blood platelets), 1005 
Thrombocytolj tic purpura, see Werhofs disease, 
562 

ThroniboQ'topenic purpura, idiopathic, 563 
Thrombolytic purpura, see Werhof s disease. 
562 

Thrombopema, essential, see Werhof’s disease, 
562 

Thrombophilia, essential, 537 
Thrombophlebitis migrans, 542 
Thrombosihcnia, hereditary, hemorrhagic, sec 
Werhof s disease, 562 
Thrush. 1069 

grayish or white coating of tongue m, 196 
Thyioquinone, 920 
Thymic 
asthma, 788 
disease, obesity in, 89 
pituitary type of infantibsm, 769 
stridor, 7^ 

Thymus. 757 

disease, mfanble convulsions in, 100 
enlarged, cyanosis m, 128 
gland, 7^ 

type of hypogonadism, 801 
Thyroid 

enlargement, 775 
gland. 200 

aiatomy and physiolt^, 773 
methods of palpating, 199 
heart disease, 494 
hormones, 756 
insufSaency 780 
toxicosis, 777 
tumors, 775 
Thyroiditis, 775 
aphonia in, 94 

suppurative, cervical pam in 80 
Thyrotoxicosis, 494 
auricular flbnllation in, 494 
i^anosis in, 494 
dyspnea in, 494 
general weakness in, 494 
high pulse pressure in, 49S 
rapid, wiry pulse in, 495 
sinus tachycardia in, 438 
sweats and tremors in, 494 
^tolic, apical murmur in, 494 
tachycardia in, 494 
Thyrotropic hormone of pituitary, 760 
Tibia, dironic painful, hard swelling of, 744 
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Tenia (Taenia) (conlsnufrf) 
soleum 1074 

head and segments of, 1073 
Teniasis 
intestinal 1074 
somatic 1075 

Tenth cranial nerve lesions, 859 
Teratoma 
of testes, 715 
of vagina, 699 
Terror, palpitation in, 96 
Testes diseases of, 713 
Testicle, incarcerated 
muscular rigidity m, 587 
Testicles, 706 
Testicular 
hormones, 757 
tumors, unnc test for, 1058 
Testosterone 757 
function of 800 
Tests 

acidosis, 1014 

agglutination tests 1019, 1062 
alkali 

reserve of blood, 1015 
tolerance of patient 1016 
amebiasis 1058 
amylase 1063 
bacillary dysentery, 1058 
bacterial i^ntification, 1054 
basal metabolism, 1044 
Benedict s test for sugar in urine 982 
bile 1042 

blood sedimentation test, 997 
urea 1039 

capillary resistance test, 544 
carbon dioxide tension of alveolar 5“^ 1916 
cardiac < function) capacity and reserve, 442 
447 

cerebrospinal tuberculosis, 1062 
complement fixation tests 1031, 1022 
Congo red test for amyloidosis 1064 
Dick, 1060 
dje 1043 

electrocardiographic, 104S 
Fehling's test for sugar in urine 932 
fermentation test for sugar in urine, 982 
Fret test for Ismphogranulomavngttinale 1059 
functional, 1033 

Galatest for sugar in unne, 932 
gastric contents, 1030 

Gerlurdt s test for aceCoaccuc acid iit untie, 
983 

Glanders 1058 
complement fixation, 1058 
Kunevv s, 1058 
Strauss's, 10a8 
Goelsch test, 780 

Gordon's biological test for Hodgl^in < disease, 
1059 

Graupner’s test, 443 


Tests (coiifiniird) 

Hertz's self-checking test, 444 
heterophile antibody test for glandular feier, 
1059, 1064 
histamine test. 543 
hopping test, 443 

hydrogen ion concentration of plasma, 1015 
hyperthyroidism 1059 
intradennal saline test, 544 
lodme tolerance, 1059 
Kala azar, 1063 
Katzenstein’s test, 444 
Levinsohn test, 1062 
liver function tests, 1040 
Loeiiis test for pancreatitis and hyperthy- 
roidism, 1060 
Mendelsohn’s test, 444 
Neufeld, for pneumococci, 1054 
oscillometric reading 544 
pancreatic disease, 1063 
peripheral circulation, 543 
plantar ischemic test 544 
pregnancy tests, 1055 
directions for collecting urine, 1060 
indications for, 1057 
protein sensitiiation, 929 
psittacosis, 1060 
rabies, 1060 

renal function tests, 1038 
Roberts’ solution test for albuminuria 980 
Rothera test ^r acetoacetic aad in urine, 985 
scarlet fever, 1060 
Schick test for diphtheria, 1060 
Selig's staircase test, 442 
Shultz Charlton test 1061 
specific dynamic for protein, 1045 
sugar tolerance test, 1012 
surface temperature test, 544 
leichmosis, 1061 
tryptophan test, 1062 
tub^ulosis 1061 
Calmette’s eye test, 1061 
hypodermic injection, 1061 
Mantoux, 1061 
More 1061 
patch 1061 
Von Pirquet, 1061 
undulant fever, 1062 
unne test for testicular tumors, 1060 
Van den Bergh test, 602, 1041 
vanillin test for acetone in urine, 9S4 
venous pressure, 447 
viability of ovum 1057 
Wassermann reaction, 1021 
Weil’s disease. 1059 
Widal hemodastic crisis, 1044 
Tetanus 

as cause of sweating, 50 
cervical pain in, 80 
mivulsions in, 100 
differential diagnosis 52 
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Tetanus (conitnued) 
cmprostiiotonos in, 118 
facial spasms in, 170 
inability to protrude tongue in, 196 
increased knee ^erk in, 
increased reflexes in, 832 
increased urinary creatinine in, 976 
opisthotonos in, 118 
orthotonos in, 118, 119 
muscle cramps in, 68 
neck rigidity in. 200 
photophobia in, 64 
ptosis in, 172 
retraction of head in 162 
spasm of pharynx in 198 
Tetany. 790 
cramps in, 99 
cersical pain in, BO 
coma in. 104 
convulsions in, 100 
cyanosis in, 123 
muscle cramps in, 68 

Tetrachlorethane poisoning, toxic hepatic jaun 
dice in, 604 

Tetrachlonde poisoning decreased fibrinogen of 
plasma in, 1011 

Tetrachlormethane poisoning, increased mono 
cytes in, 1003 

Tetralogy of Fallot. 459. 507 
Tetramitus menseli, 1071 
Thalamospinal tract, 820 
Thalamus, lesions in, 868 
Theca cell tumors, 706, 804 
Theeltn, ^ 

Theelol, 803 
Thermic sensibility, 829 
Thiamm chlonde (hjdrochloride), 900,915 916 
Third, fourth and sixth cranial nerves, lesions 
of. 8S6 

Third heart sound, 428 
Thirst, disturbances of, in gastric disease, 634 
Thomsen’s disease, cramps in 99 
Thoracentesis, 1027 
Thoracic 
aneurysm 
acute pain in, 67 
thoraac spinal pain in, 80 
duct diseases, S45 
spine, pam in, 80 
tenderness table, 279 
unilateral retraction, 246 
vertebra, 213 
Thoracometry, 234 
Thorax 

diameters of, 236 
examination of, 122 
pain and tenderness of, 268 
pathologic, 237 

topographic and regional anatomy of, 209 
Thready pulse 409 
Threadnorm, 1078 


Thrills, 279, 403 
Throbbing pain, 63 
Thromboangiitis obliterans, 536 
as cause of local anidrosis 59 
cramps in, 99 
foot pam in, 84 
pain due to arteritis in, 86 
pain in ivrist and hand in, 84 
plastic phlebitis m, 542 
Tlirombocytcs (blood platelets), 1005 
Thrombocytolytic purpura, see Werhofs disease, 
562 

Throm!ioc>-topenic purpura, idiopathic, 563 
Thrombolytic purpura, see Werhof's disease, 
562 

Thrombopenia essential, see Werhof's disease, 
562 

Thrombophilia, essential, 537 
Thrombophlebitis migrans, 542 
Thrombosthenia, hereditary hemorrhagic, see 
Werhof s disease 562 
Thrush, 1069 

grayish or white coating of tongue m, 196 
Tliyloquinone 920 
Thymic 
asthma, 788 
disease obesity in 89 
pituitary type of inSantihsm, 769 
stridor 7^ 

Thymus, 757 

disease infantile convulsions in 100 
enlarged, cyanosis in, 128 
gland, 784 

type c4 hypogonadism, 801 
Thyroid 

enlargement, 775 
gland, 200 

anatomy and physiology, 773 
methods of palpating, 199 
heart disease, 494 
hormones, 756 
insufhciency, 780 
toxicosis, 777 
tumocs 775 
Thyroiditis 775 
aphonia in, 94 

suppurative, cervical pain is, 80 
Thyrotoxicosis, 494 
auncular flbnllation in, 494 
cyanosis in, 494 
dyspnea m, 494 
general weakness m, 494 
high pulse pressure m 495 
rapid, wiry pulse in, 495 
sinus tachycardia in, 438 
sweats and tremors in, 494 
systolic, apical murmur in, 494 
tachycardia in, 494 
TTwrotropic hormone of pituitary, 760 
Tibia, chronic, painful hard sw eJling of, 744 
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Tic 

douloureux 

faaal spasms in 170 
photophobia in 64 
fever differential diagnosis 56 
Ticks 52 55 56 1092 
Tics 847 
Tidal air, 230 
Timbre in percussion 280 
Tinea 
arcinata 
eruption in 140 
macular rash in 135 
pruritus am m 671 
S}C0sis tubercles in 144 
toiisurai s 
crusts in 146 
scales in 147 
versicolor 137 
abdominal rasn in 583 
yellowish brown macules m 130 
Tinkling metallic 346 

Tinn tus atirium (ringing in the ears) 6S 185 
Tiredness 96 
Tobacco 
poisoning 
atnblyop a in 61 
increase of apical impulse in 4Ct 
scotomata colored vision in 63 
Toeopherex 920 
Toenails 749 
Toes 748 

congen tal deformities 751 
Tongue 

examination of 122 193 
lesions 71 193 

Tonic innervation and presefvat on 99 
Tonsils examination of 197 
Tonsillitis 41 

acute localized tenderness of neck in 206 
foul odor of breath in 199 
increased 6br nogen of plasma in 1011 
macular rash in 133 
mitral regurg tation in 481 
mitral stenosis in 4S4 
redness of pharynx in 198 
snclling of submaxillary glands in 202 
snollcn neck glands in 201 
Topographic percussion 298 
Torsion of bond 670 
Torsion spasm 883 
Tort collis 
cervical pain in, 80 

congen lal spasinod C, abnormal fixity of head 
in 162 

spasmodic retract on of head in 162 
Torulosis 109a 

Torus palatinus m lymphaiism 786 
Touch 

alterations of 60 
sensations 814 


Toxemia 
alopecia in 163 
he^lache in 70 
neuralgia in 85 
neunbs in 85 
foxcniic kidney 691 
Tox c 

adenoma 777 

and exophthalmic goiter differential iIhR 
nosis 778 
albuminuria 978 
amblyopia 

color blindness in 64 
day blindness in 61 
gastritis 645 
hepatic jaundice 604 
nephrosis 69l 
Toxoplasma 1067 
Toxoplasmic encephalitis 1068 
systemic infection 1068 
Trachea 224 

bifurcation of landmark of fourth thoracic 
vertebra 213 

tcchnic for determining position 268 
Tracheal tugging 200 
Tracheitis dry cough in 9S 
Tracheobronchitis agonizing pam in 67 
Tracboma 174 
ptosis in 173 

Tracts of spmai cord 819 823 
Traitoma 1069 
Transudates 1027 
Transverse 

colon displacement of 658 
myelitis 

aneslhes a in 60 
hypogastric paui m 79 
Tta isversely conslncted chest 240 
Trapps fonnula m estimating total solds n 
urine 973 

Traubessemilunar space 576 
Traumatic neurosis pain along spine in 81 
Treroalodes (flukes) 1071 
cionorchis sinensis 1072 
dicrocod um lanceatum 1072 
echinostoma ilocanum 1071 
malayanum 1071 
fasciola hepatica 1072 
fasciolepsis buski 1071 
gastrodiscoides hommis 1071 
hetcrophyes heterophjes 1071 
nocens 1071 

metagonimus }okagawai 1071 
Opistorchis canmus 1072 
fdineus 1072 

paragonimi nesterwami 1072 
schistosoma hematob um 1072 
japcnicum 1072 
mansini 1072 
Watsonius watsoni 1071 
Trembling pulse 409 
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Tremors, 9S, 846 
Trench 
foer 

differentia! diaenosis, 55 
macular rash tn, 135 
moutli, 190 

Trendelenburg position, 117 
Treponema pallidum 1067 
petenue, 1067 

Triangle ol dullness, ]taravertebral (Grocco’s 
sign), 301 
Triceps reflex, 833 
Tnchmella spiralis, 1081 
Trichinosis, 1082 
cj-anosis in, 128 
differential diagnosis, 53 
general edema in, £8 
tests for, 1061 
thigh pam m, 84 

Tnchoccphalus dispar, 1032, 1033 
Trichomonas confusa 1070 
fccahs 1071 

hemmts (intestinale), 1070 
Trichuris trichiura, 1082 
Tricuspid 

area, auscultahon of, 424 
murmurs 

area of transmission, 454 
time of occurrence and mcdianism 452 
onfice, landmark for eighth thoracic vertebra 
213 

regurgitation 

degree of cardiac hypertrophy in 454 
distention of jugular veins in, 541 
pulsations in lower abdomen in, 584 
right ventricular hypertrophy m, 477 
venous 
hum m, S4Z 

pulsations in neck in, 204 
stenosis right auricular hypertrophy m 477 
valve of heart, 390 
clinical position, 391 
functional murmurs 461 
Tnfaaal 
nerves 816 
neuralgia 

abnormal moisture of conjunctivae in 175 

glossodynia in 72 

headache in 70 

hyperesthesia m 60 

photophobia in, 64 

Trigeminal paralysis loss of taste in, 65 
Trigeminus nerves 816 
Tngonitis, pain in penis in 87 
Trinitrotoluene poisoning toxic hepatic jaundice 
m, 604 

Tnonal poisoning, hypopnea in, 2S8 
Trip hammer pulse, 409 
Trismus, 100 
Trochlear nerves 816 
T rophoneurosis, 883 


Tropica! 
chlorosis, 1083 
mcga!oc)tic anemia, 555 
phagedena, see Tropical ulcers 
ulcers, 149 

Trousseau’s phenomenon, 791 
Trube's semilunar space, 219 
Trypanosoma gambiense, 1068 
rbodesiense, 1068 
Trypanosomiasis 
enut. 1068 

increase of scrum globulin in, lOU 
increased monocytes m, 1003 
South American. 1069 

Trytopfufl test for cerebrospinal tuberculosis, 
1062 

Tsetse fly (see Glossina), 1086 
Tsutsugamushi disease, 1090 
difTcreiitial diagnosis, 55 
leukopenia m 1001 
Tubal pregnancy, 704 
ruptured cramps m, 68 
Tubercles. 131, 143 
Tuberculosis, 41 
atrophy of hair m, 163 
chronic gastritis in, 645 
complement fixation test for, 1022 
cyanosis in, 192 
difTercntiaf diagnosis, 52 
dyspnea in 25? 
emaciation in. 115 
cosinophilia in 1002 
fatly liver in, 609 
hematoporphyrinuria in 937 
hydrothorax in, 243 
iltoeecal jiam in right iliac fossa in 78 
increased sedimentation rate in 998 
increased serum globulin in 1011 
intestinal ulceration in, 660 
keratitis in, 175 
miliary, leukopenia in, 1001 
mouth rash in, 153 
neejt glands in 201 
of bladder 694 
of bone, 724 
nocturnal ostalgia in, 81 
of bony thorax pain on motion in 73 
ofcecum, pain m iliac fossa in 78 
of cervix, 700 
of endometnum 701 
of joints. 737 
of kidney, 684 
hematuria in, 985 
lumbosacral pain m 81 
of liver. 511 
of fymp4i glands 40 
of penis, 710 
of prostate, 717 
of rectum 674 

of spine, lumbosacral pain in, 80 
of spine prone posture in, 118 
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Tuberculosis (continued) 
of spleen, 626 
of thyroid, 775 
of tongue, 72 
of % ulva, 697 
pallor m, 127 
pericarditis in, 468 

pulmonary, see Pulmonary tuberculosis 
rapid emaciation in, 89 
relate e lymphocytosis in, 1002 
spongy gums in, 190 
tests for, 1061 
ulcerated tongue m, 193 
ulceration of pharjnx in 198 
unilateral diminution of, chest wall, 2S1 
Tuberculous 
bone disease, 724 

dactylitis, pain in wrist and hand >n 84 
enteritis, diarrhea in, 92 
hip disease, hip joint pain in, 84 
kidney 

pam in right lorn in, 77 
splenic pam and tenderness in, 620 
meningitis, 879 
choroid tubercles m, ISO 
differential diagnosis, S7 
diplopia in, 62 

increase of globulin of spinal fluid in 1025 

leukopenia in, 1001 ’ 

ptosis tn, 173 
08teom>ehtis,724 
orchitis and epididjmiUs, 714 
peritonitis 
fluctuation in, 590 
general abdominal pam in, 74 
salpingitis, 704 
sclerosis psychosis in, 889 
ulcers, 147 
of hp, 189 
of tongue, 194 
Tuboosarian disease 
chest pain in, 74 
somiting in, 92 
Tubular nephritis, acute, 687 
Tularemia, 149 
as cause of chiUs, 59 
differential diagnosis, 52 
macular rash in, 135 
Tumbu fly, 1087 
Tumors 
of abdomen, 591 
diagnosu, 592 
of adrenal cortex, 794 
of adrenal medulh^ 796 
of bladder, 693 
of bone, 732 
of breast, 333 

of chest wall, chest pain m, 72 
of fallopian tulxs, 704 
of inteslmes. 663 
of lung, 363 


Tumors (continued) 
of ovaries, 704, 804 
of seminal vesicles, 716 
of spermatic cord, 715 
of spinal cord, 861 
of testicles, 714 
ofth>roid, 775 
of uterus, 701 
of vagina, 698 
of vulva, 697 

Tunnel sickness, tinnitus annum in 185 
Tussive fremitus, 279 
Twelfth cranial nerve lesions, 859 
Tympanic membrane, 184 
Tympanites, hyperpnea in, 256 
Tympanitic resonance, 304 
Tympanum, pressure on sneezing in 94 
Tympany, 282, 304 
Typhoid 
fever 41 

abdominal pain m, 78 

acute, enlargement of spleen in, 622 

alternate redness and pallor of face in Iw 

bluish urine in, 971 

bradycardia m, 408, SIS 

convalescence, microglossia in, 193 

decreased fibrinogen of plasma in, lOIf 

decreased neutrophils in, 1002 

diarrhea in. 92 

<iazo reaction in, 987 

differential diagnosis, 52 

dorsal inertia m, 117 

endocarditis in, 479 

enlargement of liver in, 615 

cnophthalmos in, 180 

eye pain in, 71 

exaggerated abdominal tympany in, 598 
faces in, 167 
hematemesis in, 637 
hcmolyuc anemia m, 560 
herpes labialis m, 153, 188 
increased metabolic rate in, 1045 
increased monocytes in, 1001 
increased urinary creatinine in, 976 
indicanuria m, 976 
intestinal ulceration in, 660 
leukopenia in, 1001 
maculopetechiaJ rash in, 135 
membranous gastritis in, 645 
nocturnal ostalgia in 81 
partial deafness in, 64 
relative lymphocytosis in, 1002 
rose-colored spots on abdomen in 5SJ 
semifluid feces in, 1031 
sordes m, 193 

toxic hepatic jaundice in, 604 
tremor of protruded tongue in, 99 
ulceration of pharynx in, 198 
state 

domess of conjunctivae in. 175 
sordes in, 193 
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T>phus fc>cr 

acute enlargement of spleen m 622 
as cause of dulls 59 
as cause of sweating, 50 
dark urine in, 971 
diaeo reaction m, 957 
dilTercntial diagnosis, 55 
e)c pain m, 71 
hemoglobinuria in 985 
hemol> tic anemia in, 500 
increase of neutrophils in, 1002 
increased urinary creatinine in, 976 
myosis in, 176 
photophobia in, 64 
purpura in, 564 
purpuric eruption m, 134 
T wave of electrocardiograph, 437 


Ulcers. 131, 147 
of rectum, 673 
of tongue, 193 
Ulcerations of tongue, 71 
Ulcerative colitis 
diarrhea in, 92 
genera] abdominal pam in, 74 
heartburn tn, 90 
idiopathic, 667 
lumbosacral pam m 81 
pain in iliac fossa m, 73 
rectal bleeding in, 672 
stricture of rectum in, 675 
Ulnar 

nerve lesions, 853 
percussion, 2^ 
reflex, 840 

Umber's test for scarlet fever, 1060 
Umbilical 
reflex 835 

region anatomic landmarks 575 
tenderness 590 
Umbilicus condition of, 585 
Uncinariasis 1083 
pallor in 127 
Unconsciousness 101 
Undulant fever 
as cause of sweating 50 
decreased neutrophils in 1002 
differential diagnosis, 52 
increased monocytes in, 1003 
leukopenia in 1001 
tests for 1062 
Unilateral 
anidrosis, 59 

enlargement of chest, 242 
posture, 118 

Unilobular arrhosis K)6 
Upper extremihes, 738 
motor neuron (central), 842 
Urate crystals in urine, 990 


Urea 

concentration tests, 1039 
in untie, 973 
Uremia 
anuria in, 970 
blindness in, 61 

cerebral hcmorrliagc. and alcoholic narcosis, 
coma in, differential diagnosis, 690 
color blindness in, 64 
coma in 101, 103 
convulsions in, 100 
decrease of blood chlondes m, 1012 
decreased respiratory frequency in, 327 
hiccoughs in, 94 
hypopnea in, 93, 258 
incompetence of anal sphincter in 675 
increased blood potassium in, 1012 
increased spinal fluid pressure m, 1025 
increase of creatinin concentration m, 1010 
leukocytosis in 1000 
nausea iti, 90 
reflex headache in, 70 
scotomata in, 63 
thrombocytopenia in, 1005 
undrosis in, 152 
unnous odor of breath in, 199 
vomiting in, 91.636 
Uremic coma, 689 
Ureteral 

obstruction, pam in left lorn in, 77 
torsion 

lumbosacral pain m 81 
pain 10 nght lorn in 77 
Ureteritis pyuria m, 985 
Urethral disease, pain in penis m 86 
Urethritis 711 
acute pam in penis m 86 
pyuria in 986 
Uric aad 974 
crystals in urine, 990 
of blood JOIO 
Uridrosis 152 
Urinalysis 967 
characteristics of 
xmraaaj 

pathologic urine, 969 
color, 970 
frequency, 969 
odor, 971 
quantity, 970 
reaction, 971 

sediments and their significance, 973 
specific gravity, 972 

constituents of urine and their clinical sigmf 
icance, 973 

acetone and diacetic acid, 984 
albumin, 976 

lunctional or transient, 977 
in nephntis, 979 
of nephrosis, 979 
of passive congestion, 979 
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Urinalysis 

constituents of urine (coiJ/uinfrf) 
tests 980 
toxic, 978 
bile, 986 
chlorides, 974 
creatine, 976 
creatinine, 976 
cystine, 976 
diazo reaction, 987 
glycosuria, 981 
hematoporphyrin, 987 
hematuria, 984 
hemoglobinuria 985 
hippuric acid 976 


hormones 986 
androsterone 987 
estrin 987 
prolan B, 987 
indican, 975 
lactosuria, 982 
osaaone crystals, 983 
oxalates 976 
pentosuria, 983 
phosphates 974 
pyuria 985 
sulfates 975 

sulfur 975 . 

urea, 973 
uric acid 974 

urobihn and urobilogen 986 
method for collecting and examining urine 967 
obtaining total quantily of unne passed in 
24 hours, 968 

microscopic examination, 967 
casts, 984 

blood cell casts 988 
cylindroids 988 
epithelial casts. 988 
fatty casts, 989 
granular casts, 988 
hyaline casts 988 
pus casts 988 
\v-axy casts, 989 
cr> sUllme deposits, 990 
aad group 
carbonates 991 
oxalates, 991 
sulfates 991 
urates, 900 
uric acid 990 
altaliac group 

ammoiuuni urate 991 
cholesterinc, 991 
c>stine,991 
j>ho5phatcs.991 

cpiiliehal cells, 9oS 
niiHCcIlaneuus constituinis. 

red blood cells, 988 

role of lalwratoo examinations m dwgnosis, 

907 


Unnary 
meatus, 706 

system in history taking, 38 
Urobilin and urobilinogen, 986 
Urochromogen, 989 
Uroerytbnn, 971 

Urogenital system, examination and diseases of, 
679 

Urticaria 927 
abdominal rash m, 583 
edema of face in, 169 
increased eosinophils in, 1002 
Itching in, 87 
wheals in, 145 
Uterine 

bleeding, nonmahgnant causes, 700 
disease 

lumbosacral pam m, 81 
pam m hypogastric region m, 79 
pam in iliac fossa in, 79 
tumors, 701 

Uterus, displacement of, 699 
Uvula 

elongated, dry cough in 95 
swelling of, 197 

Vagina diseases of 698 
Vaginal 
cysts, 698 
tumors, 698 
Vaginitis, 698 
Vagotonia 

as cause of sweating 50 
heartburn in 90 
hypotension in, 412 
sweating of hands in, 152 
Vagus nerves, 816 
Valve 

leaflets, inelasticity of 462 
shock, 404 
Valves of heart, 390 
clinical position, 391 
Valvular 

disease, cyanosis m, 129 
heart disease, 41 
lijpcrpnea in 255 
passive hjpercmia of retina in 179 
Valvubtis chronic, 481 
Vandcii Bcrgli test, 602, 1041 
Vamtlin test for acetone in urine 984 
Vaquca Digiic test, 445 

Vaquea Osier discavc sec Pol}C>Uicmia sera 
563 

Varicella 

differential diagnosis, 54 
eruption in, 140 
moutli rash m, 153 
neutrophilic Irukocj'tosis in, 1001 
pustules in, 141 
uhxrs of tongue m 194 
V'ariroctlc. 715 
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Varicose 
aneurysm, 533 
\eins, 743 

Variola, see Smallpox, 40 
Vascular 

disease, local, as cause of local anidrosis, 59 
dullness, area of, 419 
goiter, 775 
lesions of brain, 873 
system examination and diseases of, 523 
Vasitis, 715 

Vasoconstrictor neurosis, 884 
Vasomotor 
ataxia, 834 

excessive moisture of nasal mucosa in, 153 
neurosis, 883 
reflexes, 840 

Vegetative nervous sjstem, 825 
diseases of, 883 
Veiled puff, 347 
Veins 

diseases of, 540 
examination of, 539 
of abdomen enlarged, superfloat, 584 
Vena cava, superior 
anatomy 395 

commencement of, landmark at fifth lumbar 
vertebra, 213 

Venereal warts, of penis, 710 

Venery, excessive, pam m testes m, 87 

Venous 

arterial shunt 501 
distention 540 
hum 542 

pressure test 445, 447 
pulsation 541 

stasis cyanosis of nails in 743 
thrombosis, 543 
pain in, 85 

Ventricles of heart, anatomy, 389 
Ventricular 

dilatation, absence of visible apex beat in, 401 
extrasystoie 440 519 
fibrillation 522 
premature contraction, 519 
septal defects 505 
tetralogy of Fallot in, 507 
shunt right and left, 459 
Verducajor, 1087 

Vermicular responses of muscles to clcctncal 
stimulation 843 
Vernet, syndrome of, 860 
Veronal poisoning, hjpopnea in, 258 
Vertebrae, lumbar disease of pam in n^t loin 
in, 77 
Vertebral 

artery, occlusion, 872 

canes, paralysis of uvula in 197 

disease 

pain in testes in 87 

ngidity of upper midabdomen in 588 


Vertebral (continued) 
erosion, epigastric tenderness in, 589 
necrosis epigastric pam in, 640 
Vertigo, 97, 850 
tinnitus aurium in, 65 
Vesical calculus, 693 
Vesicles. 131, 133 
Vesicular 
breathing, 317 

murmur, pathologic variations of, 325 
resonance, 282 
VesiculotiTnpany, 282,_303 
Vestibular nerve lesions 859 
Vestibulospinal tract. 823 
Vibices, 132 

Vicanous menstruation, hematemesis in, 638 
Vicrordt's factor in estimating total solids in 
urine, 973 

Vincent’s angina, 190 
dilFerential diagnosis, 56 
mouth rash in 153 
redness of pharynx in, 19S 
spongy gums in, 190 
Violet light vision, 64 
Violin player’s cramps, 68 
Viosterol in oil, 909 
Virilism, 793 805 
Virus infections 
differential diagnosis, 53 
m atypical pneumonia, 366 
Visceral 

leishmaniasis (see Kala azar) 1069 
purpura 563 
reflexes, 839 
Visceroptosis 
constipation in 92 
descent of liver in, 601 
downward displacement of spleen m 622 
lumbosacral pain m, 81 
retraction of abdomen in, 586 
Vision (sight), 60 
Visual 

acuity testing for, 183 
aphasia, 94 

Vital capacity of lungs, 230 445 
Vitamins and vitamin deficiency diseases, 897 
vitamin A, 897, 914 916 
vitamin A deficiency night blindness in, 61, 
898 

vitamin B (B complex), 915 999 
Bi 900, 915 916 
Bz G, nboflasm 903.915 916 
Bg (pyndoxine), 90S, 916 918 
nicotinic acid, 904, 916 918 
other vitamin B factors 905 
pantothenic acid 906, 916, 918 
vitamin B and D deficiencies, diarrhea in, 92 
Mtamin B defiaency S99 
fissures of tongue in 193 
bngual pain in 197 
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Vuannns aiul vitairun deficiency disMbc* 
viuminB (Utonipkx) (caiUiiiucdi 
\itamm Bj deficiency, 619 
black tongue m. 195 
fissures at angle of inontli m. 187 
lUamm C (ccsitamic acid), 506, 917, 9I& 
vitamin D 
Vitamin deficiency 
blcplianlis in, 172 
glossitis m 72 
neuralgia m, 85 
somiting in, 92 
v.cakness m, 96 
vitamin E. 911,917, 919 
vitamin 11 (biotin), 914 
viUmmK 911.917.920 
vitamin K deficiency, S65 9ll 
vitamin P. 920 
calcium eriociiclate 920 
citnn 920 
criodictjol, 920 
vitamin tables 916 917 

Viulign 133 

v.bit«i t'»lches in 137 
Vitreous 

hemorrhage red vision in, 63 
opacities, organic scotomata in, 63 
Vocal 

cords diseases of aphonia in 94 
iremilus, 2^ 
m abnormal chest 274 
tedinic of palpation for, 271 
resonance 331 
production of, 332 
technic for obuining, 332 
transmission of 332 
Voice pitch of effect on fremitus, 270 
Volvulus, 670 
vomiting in, 636 
Vomiting 
alkalosis in 1017 
anidrosis in, 152 
as cause of anidrosis 59 
characteristics of vonwtus 637 
decrease of blood chlorides in 1012 
emaciation in 89 
gastric origin, 635 
hyperprotememia in 1011 
increase of blood ureaaiitrogen in 1010 
in gastric carcinoma 644 
m gastric ulcer 643 
irritation of vomiting center, 636 
nervous origin, 636 
reflex origin, 636 
symptoms preceding 639 
systemic origin 636 
weakness in 96 
Von Gierke s disease 614 797 
von Graefes sign 182 778 


von /akschs anemia, 562 
chrome splenic enlargement in, 623 
enUrgement of «plccn in, 627 
Icukosicnia in, lOClI 

Von I’lrquct test for tuberculosis. 1061 
Von Kccklingfuiuscns disease, se« Xcurofibn 
iiiatosis 
of bones, 7b9 
VuUa, diseases of, 695 
Vuh tr pain and itching m the menopause, 87 

\V addling gait. 121 
Walclicr position, 117 
Waiierian degenerauon 
War psychosis (shell sJiock), tremors in,99 
Washkia mtcstinalis, 1071 
Wasp waist, 241 
Wassemianii reaction, ]C121 
Water 
hrasli, 90 

Jiammer pulse, 479 
Corrigan's. 409 
whistle sound. 347 
Watsonius uatsoni, i071 
Waves of clcctrorardicgraph, pathologic vana 
tions 436 

Wavy expansion of chest, 252 
Waxy casts m urme, 9S9 
Weakness, 96 
IVed finger 749 
Weber (ihnstian's disease, 7S2 
Weber s syndrome, 173, 8^ 

W'eight. 114 
and height tables, 103 
loss in gastric carcinonu, 644 
Weights and heights at various ages 103 
Weil s disease, 612 
differential diagnosis 56 
henalcmciis in, 633 
test for, 1059 

toxic hepatic yaundice in 604 
Weir ifitchcJl s disease, 885 ^ 
local redness in 128 

Welsh s gas bacillus infection hemolytic anemia 
iiu 560 

Werhofs disease 562 
Wemick 5 law, 63 
Westphal 

Galassi's phenomenon 856 
pupil 177 

pupiJlaiy reflex, 842 
meals, 131, 145 

Whiffing’ sound over subclavian artery, 524 
Whipworm 1082 
Wliispered voice 335 
While 

blood cells 1000 
macules 137 
tongue 195 

Whooping cough see Pertussis 354 
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Widal hcTOoclasUc crisis test, 1044 
Williams’ tracheal tone, 307 
WiUis, arcle of, aneurysm of, ccrMcat pam in, 
80 

Wilson’s disease. 98 
ps}chosis m, 889 

Winged and wingless nonvenomous insccts,I093 
Winking spasm, 170 
Wintnch’s change of sound, 306 
Wiry pulse, 409 
Wood alcohol poisoning 
amblyopia in. 61 
blindness in, 61 
Wooden t>mpany, 305 
Word blindness and w ord deafness, 843 
Worms 
hook, 1033 

round (nematodes), 1077 
tape (cestodcs, tenia), 1073 
trematodes (flukes), 1071 
Wnst drop, 742, 853 
Writer’s cramps, 68 
Wry neck, 200 
Wucliereria bancrofti, 1080 

Xanthoma tuberosum, 732 
Xanthomatosis, 771 
Xantochromia, 1024 

Xiphoid cartilage, lesel of tip of, landmark of 
tenth thoracic sertebra, 213 
X ray bum, itching in, 67 


Yaws, 143, 1070, 1090 
diiTerential diagnosis, 56 
ulcers in, 149 
Yellow 
atrophy 
acute, 616 

bloody stools in, 1034 
decrease of bIo(^ urea nitrogen in, 1010 
decreased fibnnogen of plasma in, 1011 
hematemesis in. 638 
petechial eruption in, 135 
retraction of abdomen in, 586 
toxic hepatic jaundice in, 604 
vomiting in, 91, 636 
fever 

bloody stools in, 1032 
diflerential diagnosis, 54 
enlargement of liver in, 615 
hematemesis (black vomit) in, 637 
leukopenia m, 1001 
toxic hepatic Jaundice in, 604 
vomiting in, 91 
macules, pale, 137 
tongue, 195 

Yellowish vomitus, 637 

Ziehen’s rule for determination of levels of 
origin of cervical and thoracic nerve 
roots from spinal cord, 823 
Zuntz ergometer, 443 
Zygon (Squibb), 920 
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^ and \itamin defioa^cy diseases 
vitamin B (B complex) (rontiiiii(d) 
sitamin Bj deficiency, 619 
black tongue in, 195 
fissures at angle of niouth jji, ]S7 
sitamin C (cevitamic acid), 906v 917, 91S 
vitamin D 
vitamin deficiency 
blepliantis in, 172 
glossitis in, 72 
neuralgia in, 83 
vomiting m, 92 
weakness in, 96 
vitamin E. 911,917,919 
vitamin H (biotin), 914 
vitamin K, 911,917,920 
vitamin K deficiency, SC3, 911 
wtattmv B , 920 
calcium erioctictate, 920 
atnn,920 
enodictyol, 920 
vitamin tables, 916, 917 
Vitiligo, 132 
white patches in, 137 
Vitreous 

hemorrhage, red vision in, 63 
opacities, organic scotomata in, 63 
Vocal 

cords, diseases of, aphonia in, 94 
{remitus, 269 
in abnormal chest, 274 
technic of palpation for, 271 
resonance, 3M 
production of, 332 
technic for obtaining, 222 
transmission of, 232 
Voice, pitch of effect on fremitus, 270 
Volvulus, 670 
vomiting in, 636 
Vomiting 
alkalosis in, 1017 
anidrosvs vn, 152 
as cause of amdrosis, 59 
charactenstics of vomitus, 637 
decrease of blood chlorides m, 1012 
emaciation in, E9 
gastric origin, 635 
hyperproteinemia in, 1011 
increase of Wood vreajtitrogea in, 1010 
m gastric caranoma, 644 
in gastnc ulcer, 643 
irntation of vomiting center, 636 
nervous origin. 636 
reflex origin, 636 
symptoms preceding, 639 
systemic ongin, 636 
weakness in, 96 
Von Gierke’s disease 614 797 
>on Graefe’s sign 182 778 


von Jaksch’s anemia, 563 
clironic splenic enlargement m, 623 
enlargement of spleen in, 627 
leukopenia m, 1(101 

Von I’injuet lest for tuberculosis, 1061 
Von RccUiiigftaustn’s disease, sec Neurofibro- 
matosis 
of twncs, 789 
Vulva, diseases of, 695 
Vulvar paiti and itching m the menopause, 87 

Waddling gait, 121 
Walchcr position, 117 
Wallerian tlegcneration 
War psydiusis (shell shock), tremors in, 99 
Waslikia intcstinahs 3071 
Wasp waist, 241 
Wasscmiann reaction. 1021 
Water 
brash, 90 

hammer pulse 479 
Corrigan's, 409 
whistle sound, 347 
Wauonius watsom, 1071 
Waves of electrocardiograph, pathologic varia- 
tions, 436 

Wavy expansion of chest, 252 
Waxy casts m urme, 989 
Weakness, 96 
U'cb finger. 74^ 

We^r>Chnstian's disease, 752 
Weber’s syndrome, 173, 

Weight, 114 

ai^ height tables, 108 
loss, in gastric caranoma, 644 
Weights and heights at various ages, lOS 
Wed's disease, 612 
differential diagnosis 56 
hemalernesis in, 633 
test for, 1039 

toxic hepatic yaundice in, 6(H 
Wetr Mitdiell s disease, 8^ , 

redness in, 128 

Welsh's gas baotlus infection, hemolytic acemuu 
in, 560 

WerhoTs disease, 562 
Werjuck's law, 63 
Westphal 

.Galassi’s phenomenon, 856 
pupil. 177 

pupillary reflex, 842 
kVheals. 131, 143 

"Whiffing" sound over subclavian artery, 524 
Whipworm, 1082 
Whispered voice, 335 
White 

blood cells, 1000 
macules, 137 
tongue, 195 

Whooping cough see Pertussis 354 
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Widal hemoclastic crisis test, 1044 

Williams’ tracheal tone, 307 

Wilhs, arcic of, aneurysm of, cervjcal pain m, 

EO 

Wilson’s disease, 98 
psychosis in, 8S9 

Winged andiAingless nonvenomous insects, 1093 
Winking spasm, 170 
Wintnch’s change of sound, 306 
Wiry pulse, 409 
Wo^ alcohol poisoning 
amblyopia in 61 
blindness in, 61 
Wooden tympany, 30S 
Word blindness and word deafness, 843 
Worms 
hook, 1083 

round (nematodes), 1077 
tape (cestodes, tenia), 1073 
trematodes (flukes), 1071 
Wrist drop, 742, 833 
Writer’s cramps, 68 
Wry neck, 200 
Wuchereria bancrofti, 1080 

Xanthoma tuberosum, 732 
Xanthomatosis, 771 
Xantochromia, 1024 

Xiphoid cartilage, level of up of, landmark of 
tenth thoracic vertebra 2 l 3 
X ray bum, itching in, 87 


Yaws, 143 1070 1090 
differential diagnosis, 56 
ulcers in 149 
Yellow 

atrophy 
acute, 616 

Woody stools in, 1034 
decrease of blood urea nitrogen in, 1010 
decreased fibrinogen of plasma m, 1011 
hematemesjs m, 638 
petechial eruption in, 135 
retraction of abdomen in, 586 
toxic hepatic jaandice in, 604 
\omittiig in, 91, 636 
fever 

Woody stools in, 1032 
differential diagnosis, 54 
enlargement of liver in, 615 
hematemesis (black vomit) m 637 
leukopenia in, 1001 
toxic hepatic jaundice in, 604 
vomiting m, 91 
macules, pale, 137 
tongue, 195 
*yiovvish vomitus, 637 

Ziehen’s rule for determination of levels of 
origin of cervical and thoracic nene 
roots from spinal cord, 823 
Ziinta eigometer, 443 
Zygon (Squibb), 920 
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nnalysis 

constituents of urine (conitn led) 
tests 9S0 
toxic, 978 
bile 986 
chlor des 974 
creatine 976 
creatinine 976 
cystine 976 
diaro reaction 987 
gfjeosuna 93r 
hemator>orjih>nn 987 
hematuria 984 
hemoglobinuria 985 
hippunc acid 976 
hormones 986 
androaterone 987 
eUtiti 987 
pro/an B 987 
indican 975 
lactosuria 982 
osazonc costals 983 
oxalates 976 
pentosuria 983 
phosphates 974 
pyuria 985 
sulfates 975 
sulfur 975 
urea 973 
uric acid 974 

urobilin and urobilogen 986 
method for collecting and examining urine 967 
obtaining total quantity of urine passed in 
34 hours 96S 

microscopic cxammaiion 96? 
casts 984 

blood Cell casts 93S 
cjlindroids 988 
epithelial casts 9SS 
fatty casts 989 
granular casts 988 
h> aline casts 9aS 
pus casts 9^ 
waxy casts 989 
cr> stall I e deposits 990 
acid group 
carU.nate« 991 
oxalates 991 
sulfates 991 
urates 990 
unc acid 990 
alkaline group 

ammr I lum urate 991 
cliolcstcrine 991 
cyst ne 

idiusi tales 991 
tpjllielal cells 9'8 
11 1 ccIUticvUs eonstituci ts 9^) 
rctl bluod cells 9s3 

role ol laboratory exan uatiors >n ti agitosit, 
967 


Unnary 
meatus 706 

system in history taking 38 
Urobilin and urobilinogen 986 
Urochroniogeo 989 
Uroerythnn 971 

Urogenital system examination and diseases of 
679 

Urticaria 927 
abdominal rash in 583 
edema of face in 169 
increased eosinophils in 1002 
Itching in 87 
wheals in 145 
Uterine 

bleeding nonmalignant causes 700 ■' 

disease 

bunbosactal «v 81 
pam in hypogastric region in 79 
pam m iliac fossa m 79 
tumors 701 

Uterus displacement of 699 
Uvula 

elongated dry cough in 95 
swelling of 197 

Vagina diseases of 698 
Vaginal 
cysts 098 
tumors 098 
Vaginitis 698 
Vagotonia 

as ca i«e of sweating 50 
heartburn in 90 
hypotension in 412 
svvcating of hands m }d3 
Vagus nerves 816 
Valve 

leaflets inelasticity of 462 
shock 404 
\ alves of 1 cart 390 
clinical position 391 
Valvular- 

disease cyanosis in 129 
heart disease 41 
hyperpnea in 255 
passive hyperemia of retina III 179 
Valvubtis chronic. 481 
^ an den Bcrgh lest 002 1041 
Vanilt II test for acetone in urine 934 
Vaquiz D giie test 445 
Vaqucx Oiler <1 vease see Polycythcnia ler^. 
563 

Vanceila 

ihffcrei t»1 daknosis 54 
enipbon in 140 
mouth rash in 153 
nciitro[diiIic Imkucytusis in 1001 
pustules in, 141 
ukers of tungiie in 194 
Varicocele 715 
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Varicose 
aneurysm, 533 
veins, 745 

Variola, see Smallpox, 40 
Vascular 

disease, local, as cause of local anidrosis, 59 
dullness area of, 419 
goiter. 775 
lesions of brain, 872 
system, examination and diseases of, 523 
Vasitis, 715 

Vasoconstrictor neurosis, 884 
Vasomotor 
ataxia 884 

excessive moisture of nasal mucosa in, 153 
neurosis, 883 
reflexes, 840 

Vegetative nervous system, 825 
diseases of, 883 
Veiled puff, 347 
Veins 

diseases of, 540 
examination of, 539 
of abdomen, enlarged, superfiaal, 584 
Vena cava, superior 
anatomy, 395 

commencement of, landmark at fifth lumbar 
vertebra, 213 

Venereal warts, of penis 710 
Vencry, excessive, pain in testes in, 87 
Venous 

arterial shunt, SOI 
distention, 540 
hum, 542 

pressure test, 445, 447 
pulsation, 541 

stasis, cyanosis of nails in, 743 
thrombosis, 543 
pain in, 85 

Ventricles of heart, anatomy, 389 
Ventricular 

dilatation, absence of visible apex beat in, 401 
extrasyswie 440, 519 
fibrillation, 522 
premature contraction, 519 
septal defects, 505 
tetralogy of Fallot in 507 
shunt, right and left, 459 
Ver du cay or, 1037 

Vertnicular responses of muscles to electrical 
stimulation. 848 
Vernet, syndrome of, 860 
Veronal poisoning, hypopnea in, 258 
Vertebrae, lumbar disease of, pam in ngbt loin 
in, 77 
Vertebral 

artery, occlusion, 872 

canes, paralysis of uv ula m, 197 

disease 

pam in testes in, 87 

ngidity of upper midabcloroen in, S8S 


Vertebral {continued) 

erosion, epigastric tenderness in, 589 
necrosis, epigastric pain tn, 640 
Vertigo. 97, 850 
tinnitus aunum m, 65 
Vesical calculus. 693 
Vesicles, 131, 138 
Vesicular 
breathing, 317 

murmur, pathologic v anations of, 325 
resonance, 282 
Vesiculotympany, 282^303 
Vestibular nerve lesions, 859 
Vestibulospinal tract, 833 
Vibices, 

Vicarious menstrv^lion, bematemesis in, 623 
Vierordt's factor in estimating total solids m 
unne, 973 

Vincent's angina, 190 
differential diagnosis, 56 
mouth rash in. 153 
redness of pharynx in, 198 
spongy gums in, 190 
Violet light vision, 64 
Viohn player’s cramps, 68 
Viosterol moil. 909 
Virilism, 793. 805 
Virus infections 
differential diagnosis, 53 
in atypical pneumonia, 366 
Visceral 

leishmaniasis (see Kala azar), 1069 
purpura, 563 
reflexes, 839 
Visceroptosis 
constipation in, 92 
descent of liver in, 601 
downward displacement of spleen in, 622 
lumbosacral pam in, 81 
retraction of abdomen m, 586 
Vision (sight), 60 
Visual 

acuity, testing for, 183 
aphasia, 94 

Vital capacity ol lungs, 230, 445 
Vitamins and sitamm deficiency diseases, 897 
vitamin A, 897, 914, 916 
vitamin A deficiency, night blindness in, 61, 
898 

vitamin B (B complex), 915, 999 
By, 90a 915. 916 
Be, G, riboflavin, 903, 915, 916 
Be (pyridoxine), 905, 916 918 
nicotmic acid, 904, 916, 918 
other vitamin B factors, 90S 
pantothenic acid 906, 916, 918 
vitamin B and D deficiencies, diarrhea in, 92 
vitamin B deficiency, 899 
Assures of tongue in, 193 
lingua] pam in, 197 
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Vjtarojus and vitaimn dcficicnqy diseases 
Mtamin B (B complex) (fo»i<»iiufd) 
vitamin Ba deficiency, 619 
black tongMC in, 195 
fissures at angle of mouth tii, 187 
vitamin C (cc\itamic aad), 900,917, 918 
vitamin D 
vitamin deficiency 
blepliaritis in, 172 
glossitis in, 72 
neuralgia in, 85 
vomiting m, 92 
weakness m, 96 

E. 911, 917. 919 
vitamin H (biotm),914 
vitamin K, 911, 917, 920 
vitamin K dcHcienc), 565, 911 
vitamin P, 920 
calcium enoctictatc, 920 
citnn,920 
cnodictyol, 920 
vitamin tables 916, 917 
Vitiligo, 132 
white patches in, 137 
Vitreous 

hemorrhage red vision m, 63 
opacities, organic scotomata in, 63 
Vocal 

cords diseases of aphonia in, 94 
fremitus, 269 
m abnormal chest, 274 
technic of palpation for, 271 
resonance, 331 
production of, 332 
technic for obtaining, 332 
transmission of, 332 
Voice pitch of effect on fremitus. 270 
Volvulus 670 
vomiUng in 636 
Vomiting 
alkalosis in, 10l7 
amdrosis in, 152 
as cause of amdrosis 59 
characteristics of vomitus 637 
decrease of bJo^ chlorides m, 1012 
emaciation in, 89 
gastric origin, 635 
hyperproteinemia m, JOII 
increase of blood ureamitrogen in, 1010 
m gastric carcinoma 644 
in gastric ulcer, 643 
irritation of vomiting center, 636 
nervous ongm, 636 
reflex ongut, 636 
symptoms preceding, 639 
sjstemic ongin, 636 
weakness m, 96 
Von Gierke’s disease, 614 797 
von Graefes sign 182 778 


von Jaksdi's anemia, 562 
chrome splenic cnlargcnicm in, 623 
enlargement of spleen m, 627 
leukopenia in, lUOl 

Von Firquct test for tuberculosis, 1061 
Von Rtcklmghauscn s disease, see Neurofibro- 
matosis 
of bones, 789 
Vulva, diseases of, 695 
Vuliar pain and itchmg in the mctiopause, 87 

Waddling gait, 121 
Walchcr position, 117 
Wallcrian degeneration 
War psjehosis f shell shock), tremors in, 99 
Washkia intestinahs, 1071 
Wasp waist, 241 
Wassermatm reaction, 1021 
Water 
brash. 90 

hammer pulse, 479 
Corrigan’s, 409 
whistle souni 347 
Watsonius watsoni, 1071 
Waves of electrocardiograph, pathologic vana- 
Uons, 436 

Wavy expansion of chest, 252 
Waxy casts in urine, 989 
Weakness, 96 
Web finger, 740 
Weber-Christian’s disease, 752 
Weber’s sjndrome, 373, 8^ 

Weight, U4 
and height tables, 103 
toss, in gastric carcinoma, 644 
Weights and heights at various ages, lOS 
Weil’s disease, 612 
differential diagnosis, 56 
hematemesis m, 633 
test for, 1059 

toxic hepatic jaundice in, 604 
Weir Mitchell s disease, 8^ , 

local redness m 128 

Welsh’s gas bacillus infection hemolytic anemiai 
in. 560 

Werhof s disease 562 
WeiTOcfc’s Jaw, 63 
WestphaJ 

•Galassi s phenomenon, 856 
pupil, 177 

pupillary reflex, 842 
meals, 131, 14S 

Whiffing" sound over subclavian artery, 524 
WhipwoiTii, 1082 
Whispered voice. 33S 
White 

blood Cells, 1000 
macules, 137 
tongue, 195 

Whooping cough see Pertussis. 354 
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Widal hcmoclastic cnsis test, 1044 
Williams’ tracheal tone, 307 
Willis, arcle of, aneurjsm of, ceI^^cal nain in, 
80 

Wilson’s disease, 98 
ps)chosis in, 889 

Winged and wingless nonvenomous insects, 1093 
Winking spasfflj 170 
Wintrich’s change of sound, 306 
Wiry pulse, 409 
Wo^ alcohol poisoning 
amblyopia in, 61 
blindness in, 61 
Wooden tympany, 303 
Word blindness and word deafness, 843 
Worms 
hook, 1083 

round (nematodes), 1077 
tape (cestodes, tenia), 1073 
trematodes (flukes), 1071 
Wnst drop, 742, 853 
Writer's cramps, 68 
Wry neck, 200 
Wucherena bancrofti, 1080 

Xanthoma tuberosum, 732 
Xanthomatosis, 771 
Xantochromia, 1024 

Xiphoid cartilage, lesel of tip of landmark of 
tenth thoracic vertebra, 2|3 
X ray bum, itching in, 87 


Yaws. 143, 1070, 1090 
dilTerential diagnosis, 56 
ulcers in, 149 
Yellow 
atrophy 
acute, 616 

blood} stools in, 1034 
decrease of blood urea nitrogen in, 1010 
decreased fibrinogen of plasma in, 1011 
licmatemesis in, 638 
petechial eruption in, 135 
retraction of abdomen in^ 5g6 
toxic hepatic jaundice in, G04 
vomiting in, 91, 636 
fever 

bloody stools in, 1032 
differential diagnosis, 54 
enlargement of liver in, 615 
hematemesis (black vomit) m, 637 
leukopenia m, 1001 
toxic hepatic jaundice in, 6O4 
vomiting in, 91 
macules, pale. 137 
tongue. 195 

Yellowish vomilus, 637 

Ziehen’s rule for determination of levels of 
origin of cervical and thorauc nerve 
roots from spinal cord, ^ 

Zunt2 ergometer, 443 
Z)gon (Squibb), 920 



CHAPTER VIII 


Excanination and Diseases of the Head, Face, Eyes, 
Eats, Nose, Mouth and Neck 


TIilIImiI 

In order to be ible to dugnoot. satjs 
facioril^ a patliological ikull condition, 
thorough famihant) with the topography 
of the normal skull is necessar) It 
should be borne in inmd that in hcaltli 
the \oIiunc of the bnin and the size of 
the skull bear a coimunt relation to each 
other, and as it is possible for a varia 
lioii to exist in the sire of the brain of 
normal ludniduals, it naturally follows 
that normal skulls ini) ilso \arj within 
certain Imnts flic male skull is nor 
mall} larger thati that of the fcnnle, and 
m boUi men and women of certain races 
there arc nutictable difTercnccs m size 
Indeed, tlie diiiKusions of the skull form 
one of the most marked diaractcnsiics 
1)} winch one race ina} be di/Terentiated 
irom another What is usually termed 
family likeness is due mainly to the 
shape of the skull 

The cxainiiKr should not lose sight 
of the importance of race characteristics 
Occasioinll) tlie aariations m the con 
tour of the head due to peculiarities of 
race may be so pronounced as to cause 
one to judge them artificial defonnities 
or pathologic changes It is wx/f known 
also that tlie resistance of the Ethiopian 
skull IS so much greater than that of the 
Caucasian, that a force sufficient to crush 
the bones of a white man will do no 
more than tnumttize the superficial tis 
sues of a negro 

Just as the nornnl development of the 
skull IS dependent upon a number of fac 
tors so may pathologic conditions of 


the skull arise from a nnel} of causes 
Abnonnahties of the si ull content — that 
IS the brain and its coverings — may in 
flueiicc skull contour, and on the otlier 
hind disturbances of the bon} covering 
nia) lead to abnormalities of the brain 

Lvaminalion of the Head 
The head is examined b} inspection, 
pilpaiion, percussion and auscultation, 
occasioinlly also by mensuration x ray 
euceplulograph } , \ entnculograpb} and 
spinal punctura 

The head is examined for size, shape, 
signs of mjur}, mobiht}, rashes con 
ditiOit of the hair and tlic general ap 
pearance of the face 
Inspection The skull is inspected 
for size and sliape as well as for the con 
lour of the face B} inspection one may 
also note the existence of any pulsating 
areas and clniigcs in the color of the 
soft tissue covering the skull fhe loca 
tion of a fracture may be suspected by 
the presence of a suffusion A greenish 
tumor if not caused by an injury, may 
indicate a chloronn Blue markings 
caused b} distended veins are evidence 
of a general disturbance of the circula 
tion, a condition not infrequently ob 
served in tumors of the scalp or of the 
vault, and m increased intracranial pres 
sure 

Palpation Tins may reveal changes 
in the structure of the bone, the sense 
of touch detecting meqnalities m the 
outer surface However, palpation is not 
always of great value m the diagnosis of 

( 157 ) 
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skull lesions or changes though often it 
IS of service m determining ivhether an 
indentation is due to a definite skull de 
feet or to a recently acquired lesion 
Abnonnal compressibility of the skull 
maj be found m cases where the skull 
changes are due to insufficient ossifica 
tion as seen in old people in hyper 
parathyroidism in Hans Schuller Chns 



Hs 1— Macrocfphatus {Tak ng sue 8)^ haf 1 


tuns disease m multiple mjelomala 
m s>philitn.s after comminuted frac 
turcs 111 scale fornution o\ er hcniatonu 
iml in halistcrcsis of ncUts Tendemes; 
ma> be elicited m bnm tumors or brair 
alisccsscs mfiammation of the soft parts 
in 1 neuralgia. 

Percussion Percuss on docs not fur 
lush definite infomution as to the con 
dition of the skull contents althouLf 
testing Ixuic con luctivit) ,s often a satis 
factor} me hoi of discovering patholoou 
clwr m ll c skull Ten krncss cl citct 


by percussion over the sinus regions in 
dicates acute inflanuiiation 

Auscultation This is of little value 
m the examination of the head Puba 
tion sounds are evidence of the presence 
of intracranial aneurysms or narro v ng 
of the lumen of a large intracranial blood 
vessel 

It IS evident that physical examina 
tion of the skull is not always a fruitlul 
measure Radiographic diagnosis is often 
of greater value X ray examinatio i of 
the skull will reveal the size of the bones 
and cavities of the skull the presence 
of blocKi vessel fori mgs and the presence 
of certain types of tumors The diagnos » 
of certain brain abnormalities may be 
aided by encephalography \ cntnculog 
raphy and by spinal puncture 

Sisc and Shape of Head 

The size and sliape of the head and 
face may be influenced by bone de 
formity soft tissue changes or both 
birth the normal circumferuice of the 
head IS about 14 inches (35 cm ) and 
at one year it is about 18 inches (4a 
cm ) 

I Macrocephalus (marked enlarge 
ineiit of the cranium) This is found n 
fa) hydrocephalus (ft) acromegaly (^) 
rickets (d) osteitis deformans (Paget* 
disease) (e) leonliasis ossea (/) 
edema (g) sporadic crctmisn 00 
idiocy (») facial hemiatrophy (/) ^'^P' 
rosy (ft) congenital syphilis and (0 
achondropbsia 

(a) Hydrocephalus The head *5 
usually globular and sometimes p>na 
nudal m shape the face being dispropo^ 
uonatcly small The eyes arc directed 
upward and hidden witliin pronincit 
sockets the sutures are widely scpi 
rated the fontanels bulging and fluctu-it 

mg while the cranial bones arc vcr> ^ 
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(b) Acromegaly: The head is some- 
what enlarged but tlie greatest increase 
in size is noted in the facial features. 
The malar bones and tnandible become 
prominent, the orbital ridges protrude 
while the nose and otlier soft jiarts of 



the face greatly increase m size; the 
teeth become widely separated (See: 
Figs. 3 and 4, pp, 764 and 765). 

(c) Rickets: In the rachitic head Uie 
forehead is prominent, the head as a 
whole is elongated, square and is flat- 
tened abnormally at the vertex; the fon- 
tanels remain open long after the usual 
time for closure, sometimes up to the 
third or fourth year of life. The presence 
of craniotabes is a significant finding in 
rickets (See: pp. 727 and 90S). 

(d) Osteitis Deformans (Paget’s 
disease) : The face is triangular in shape 
with the base of the triangle upward; 
the head is lowered and is carried for- 
ward, so tlut the chin rests belovr the 
epistemal notch; this is usually associ- 


ated with deformity of other bones of 
the body (See: Fig. 7, p, 728). 

(e) Leontiasis Ossea (hyperostosis 
cratiii): This shows enlarged and globu- 
lar cranium, witli prominent malar bones 
and massive orbital rims. 

{/) Myxedema: This produces a 
round “'full moon” face, with coarse 
features, thick nostrils, large mouth and 
thick lips, causing the head to appear 
enlarged 

(^) Sporadic Cretinism: This is 
cliaracterized by a large, flat-topped 
head, with a broad, flat face, a low fore- 
head, widely separated c} es, a flat nose, 
and die tongue protruding from the 
mouth which is usually kept partly open 



Fig. 3 — Cretinism (sporadic). 


(A) Idiocy: This may often be recog- 
niz^ not so much by the enlargement 
of the face as by the peculiar expression 
found around the ejes, together with 
open mouth and protruding tongue. The 
head is usually enlarged, either because 
of associated rickets or h>drocepIiaIus, 
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altliough jt may be very small as seen 
111 niicrocephalic idiots 

(i) Facial Hemiatrophy The face 
appears as though divided by a longi 
tudinal line each half having the ap* 
peannee of belonging to a different 
countenance one side of the face is 
usually smaller than the other 



T" s 5— Leprosy 


(/) Leprosy The ulcerat ons an 
cicatrizations resulting from the tuberous 
growths of leprosy inaj slo v 1 > clmi 
the shape and contour of the face so that 
111 tune It will assume a Iconme 3sp«t 
( 4 ) Congenita/ Syphilis T 1 e 
tures are depressed and surrounded " ‘ 
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|)n>tul)cnmcs ni > t iiotia il I*, iii ihc 
frontal rcj^un often it a cai 

trail) constricted appt iranct 

{/) Achondroplasia The head seems 
hr},c 111 prniH rtioii to the IkkK The 



Fig 7 — Ad ondroplastjc dwarf age 24 
yeara Isote homial sire head and trunk. 
Depressed root of tt e nose massive mus 
des V ery short upper and lower extrennf jcs 
and norma! s zc genitalia. 


simll head in proportion to the body 
IS "ilso scui III longcmtil eunuchoidism 
III Asymmetry of the head This 
may occur as a result of S) stujiic disease 
or ficcausc of tin. presence of local tu 
mors Acromega!) ncket'' facial hemi 
atrophy and Icprosv inav be cited as ex 
ainples of as)nimctr) due to systemic 
disease local asymmetry of the head 
IS most commonl) due to tumors such 
IS sdnceous cyst sarcoma of the pen 
osfeum s\phililtc nodules nory exos 
tosis, secondary nnliginnt disease scle 
roma (rare) and hematonn 



vault IS large the bridge of die nose is 8— Microcephal c idiot 

depressed and the cbm is prognathous (Philadelphia Gener j Hospital ) 

II Microcephalus (abnormally small 

head) This is generally characteristic Senraond Signs o/ Injury 

of id ocy and usually associated avith a Scars upon the head are the result of 
small bram content The condition is healed wounds following injury or surgi 
congenita! the sutures close eariy A cal intervention or may be caused by 

11 
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certain skm diseases and syphilitic peri- 
ostitis 

Nodes may be formed upon the skull 
as a sequel to some injury during early 
childhood, or as a result of syphilitic 
periostitis 

Rashes 

Many of the rashes that affect the skm 
in general also imade the hairy scalp, 
several rashes, however, have a predilec- 
tion for the scalp i e seborrhea sicca, 
hvus tinea tonsurans, various fonns of 
eczema, chickenpox, some of the sjphi 
lodenna, etc (for a fuller discussion on 
Rashes (See p 131) 

Posture of the Head 
Abnormal Fixity of the Head In 
certain pathologic conditions the head 
maj be fixed m an abnormal posture 
It IS retracted in acute meuingiiis, cither 
suppuraitv e or tuberculous , in menmgis 
mus, in cerebral abscess or tumor, in 
thrombosis of die superior longitudinal 
sinus, m acute encephalitis, m larjngeal 
obstruction especially m children suffer- 
ing from lar) iigeal diphtheria , in tetanus , 
hydrophobia and epilepsy, m sjKismcKlic 
torticollis, m strychnia jKMSonmg, m 
pariniyoclonus mulliplux, and m hys 
tena Rachitic children show a tendency 
to kcij) their iicads somewliat retracted 
md It Ins ilso been noted that normal 
infants of nervous tunpenment may as 
sunic tins position during a violent fit 
of cry ing or because of pain 

The luaJ i«oy be jlcXi-d m painful 
lesions at the back of the neck, m lack 
of muscle support, c^pca^lly children, 
and in fracture of the alias 

ImbtUly to mo.. iJu head may K due 
to canes of the ccrvual vertebrae, re 
suiting fre m tuln.rculosis iraumalism, or 
anv other cause Disease of the articula 
tion Wtween the alias and tlic ocaput 


causes painful deglutition and immobilitj 
of the head 

Abnormal fixity of the head, whatever 
the position, may be due to a postpharyn 
geal abscess or occipitocervical nly^ 
lalgia to arthritis deformans, swollen and 
painful cervical glands, sprains of tlic 
cervical muscles, general traumatism of 
the neck, or rheumatism It may also be 
due to canes of a molar tooth and conse- 
quent painful focus of infection to con 
genital spasmodic torticollis, to the con 
traction caused by the cicatrices of burns 
or faulty union of muscles or tendons 
m the neck 

Abnormal Movements oftheHead 
These may occur as regular noddings or 
spasms, or they may be present only at 
irregular intervals being manifested b) 
a variety of motions Habit spasms con 
sist of nodding or twitching of the head 
most marked wlien the patients atten 
lion IS called to the abnormality and du 
appearing when he is not self-conscious 
or is asleep Such head nodding is coin 
mon in epileptic children Rh^tlnmco 
head nodding is seen m aortic regurgi 
taiion, paralysis agiiaiis and senility 

Spasmodic torticollis consists of 
modic jerkings of the head occurnng 
every few mmulcs The head is usually 
brought toward one shoulder, the face 
being turned in the opposite direction 
and the chm raised while the shoulder 
IS simultaneously jerked upward to meet 
tlie head 

Tonic torticollis is permanent, d d 
often due to Pott s disease or it ma) ^ 
congenital 

Chorea produces niovcmcnls of 
head which are always irregular an 
niay be of a jerking character or disph' 
a variety of motions The muscles ot 
both the face and arms arc likely to 
simiLvrly affected- 
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The Hair 

The color, texture and amount of hair 
vanes greatlj in different individuals 
Abundant hair, of good quality and tex- 
ture, IS usually found m robust persons, 
while dry, coarse, brittle hair is likely 
to be an indication of general astlienia, 
or of some local pathological condibon 
of the scalp. 

About the fortieth year the liair usu- 
ally begins to turn gray , especially about 
the temples, and becomes progressively 
gray er as age advances Premature gray- 
ing of the hair may be hereditary, in 
certain fanulies some of the members 
become gray at 20 or even younger 
Early graying of the hair is often also 
associated with premature semhty and 
other dcgentrauvc changes Wlutcmng 
of Uie hair has been observed m those 
who have been subjected to a sudden 
fright and prolonged terror , anxiety and 
intense nervousness have been known to 
produce premature grayness Discolora- 
tion of die hair may at times be caused 
by the lundlmg of certain dyes, and 
has been seen m those who work with 
copper, cobalt and indigo 

Hypertrichosis * Abnormal growth of 
hair may be citlier congenital or ac- 
quired The cause is often obscure It is 
found in association with certain en- 
ifocrmopatfiies, as in hyper- and, at 
times, m hypopituitarism, m hypergon- 
adism and m hyperadrenalism A luxu- 
rious growth of hair upon the head has 
frequently been seen m persons >vho have 
been confined to their beds for a year or 
two suffering from pulmonary tubercu- 
losis, although previous to the onset of 
the disease their hair had been of an 
indifferent quality. 

Atrophy o£ the Hair: This may be 
due to local scalp conditions , to systemic 
affections, such as cachexia, myxedema, 


extreme emaciation, or sometimes, tuber- 
culosis; and may follow a prolonged ill- 
ness Tilts condition has also been ob- 
scrval as a sequel to focal infections, 
» tf , 111 tonsils, teeth or some other part 
of the body 

Alopecia (baldness) This may be 
general or circumscribed General bald- 
ness 111 middle life frequently has its 



Fig 9 — Congenital alopecia (Courtesy of 
Dr N H ^Vln^elman ) 


origin in eczema seborrhea or favus of 
the scafp (Airing ciiifd'fiood' Often there 
IS no discoverable cause for the condi 
tion Coitijcni/a/ alopecia may have an 
etid(x:riiie basis, possibly of pituitary 
ongin Acute fevers, toxemia, syphilis, 
myxedema, also certain cutaneous dis- 
eases of the scalp, and anemia may pro 
duce either general or local baldness 
Local baldness (alopecia circumscripta 
or afopeaa areata) has been noted as a 
result of tinea tonsurans, syphilis, scars, 
or other local scafp infection The bald- 
ness on the back of the head so often 
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noted in rachitic children is due no doubt 
to the constant rolling of the head back 
and forth upon the pillow The alopecia 
after fe\ers like t)phoid is usually 
temporarj 

Tlie Face 

The face should be »-tudied as to its 
size color and condition of ilie skin 
and the general expression whether of 
intelligence pun surprise worry, fright 
or an) other \isible emotion Certain dis 
eases lea\ e an indelible impression U|ion 
the countenance and in a certain few 
the exj ressioii is so characteristic as to 
be almost diagnostic 

Expresaton 

Mouth Breathing This usually 
causes the indnidual to develop a stupid 
exirtssion with li c mouth pard> open 
the nose apjartml) stopped up and 
the ejes somewhat protrud ng and umn 
tclligcnt m expression 
Chrome Alcoholi<m Tins presents 
an absent \ icaiu facrl expression irem 
ors alxiut the corners of the mouth with 
enlarged sui crficial capillaries around 
the nose and cheeks giving the typical 
red nose of the alcoholic 
Drug Addiction Tins usually pro 
diiCLs imclicd features shifty qjes 
nil trenors of the lips and facial mus 
cics 

Abdominal Diseases The patient 
bears an anxious look the features are 
j in lied the general expression being 
‘ ne of anxict) an 1 apprehension 

Facial Hemiplegia This causes a 
drilling of one corner of the mouth 
and a smooth nonwrmklcil appearance 
of ll c afTccied liaU of the face T1 e mouth 
IS dravMi lowarls the sound side The 
1 I s cannot be j iickcre-d and an attempt 
to wlnsticr bbial sounds causes bulcinr? 
of the check ** ^ 


Insular Sclerosis This gives a facial 
appearance of fatuousness and flaccidit) 
with a vacant stare the patient appeanng 
to take no interest whatever in his sur 
roundings 

Cretinism The cretinoid face is 
broad the nose is broad and flat The 1 ps 
are thick and the ears coarse while the 



Fig 10 — Myxedema (B M R minus 3-) 
rcscmbl ng MyastI cnia Gravns 
(Philadelpl la General Hosp taL) 


mouth IS gciitrally held open the tongue 
usually protruding There is i small ai’ 
undeveloped chin brittle scant) li^^ 
and coarse si m which is dr) and of a 
brownish )clIow tint 

Myxedema The general express^'’ 
of Uic ni)-xcdcma face is one of apat J 
and stupor the skin is coarse thick 
clr> and sallow the clicck* arc occas on 
all) C)anotic, the c)ehdspulT) 
nose IS broad and the cars are thick- 
bps espcciall) are cxcccdingl) largo 
turn up so dial thc> expose a [»art of t * 
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mucous membrane of ihc moutli Tlie 
liair IS scanty "uid the ejebrows are 
poorly marked 

Congenital Syphilis Tins presents a 
t>pical face The forcliead appears over 
hanging the nasal bridge is depressed 
scars or deep fissures often radiate from 



ll e comers of the lips the complexion 
IS sallow the e^es are often diseased and 
the teeth ha\e the characteristic Hutch 
mson s notches and narrow edges and 
are widely interspaced 

Exophthalmic Goiter (Graies dis 
case) The general appearance of the 
face IS that of one having been ihor 
oughly frightened the ejes stare and 
protrude somewhat (See p 777 ) 
Myopathic Face This is due to 
atrophy of the fac al muscles The cliar 
actenstics of this face are usually found 
around the mouth and are noted m the 
loose pout of the lips and the twisted 
character of the smile The deformity 


of the face usually depends upon the 
particular group of muscles atrophied 
resulting m ptosis of the upper eyelids 
or an inability to whistle or to blow 
out the cliceks 

Myasthenic Faces These are of two 
types 111 one the patient when asked 
to smile will ha\ e a normal smile on one 
side of the face and a sneer on the other 
m the second type tlie upper eyelids are 
appirenlly closed the mouth is partly 
open and the patient continually has the 
appearance of being exhausted with fa 
tigue 

Paralysis Agitans (Parkinson s syn 
drome) The features arc set and the 
genera! expression has the appearance 



Fig 12 — Parkinsons syndrome 
postencephalius lethargica 


of a mask The eyes however appear 
extremely mobile often unusually mtel 
ligent seemingly trying to compensate 
for the immobility of the rest of the face 
Encephalitis Lethargica The pa 
ti^t is somnolent stuporous and thor 
oughly relaxed (wax like flexibility) In 
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«oinc instances muscular hypertonia or 
nj,idit> coarse tremors and choreo atlie 
toid mo\ ements replace the extreme flex 
ibilit) The e>es are closed and the face 
bears a tired annojed sleepy expres 
bion \niong the sequelae of this disease 
IS a postencephalitic siiidronie which 
resembles Parkinsons sjndronie (pa 
raljsis agitans) t c a mask like expres 
Sion of the face with \ery alert eyes 


There is scanty mouse-colored hair ai d 
a florid or mottled complexion 

Acute Diffuse Peritonitis This s 
characterized by an expression of ex 
treine anxiety the teeth being uncoiered 
by the raised upper lip The Hippo- 
cratic counteinnee (facies of in pending 
deatli) 15 well marked 

Dyspnea This produces an anx ou> 
facial expression the face is cyanotc 



r g 13— Ltilurgic encephalitis witJi cataleptic pi cnomcna 


Locomotor Ataxia Tins causes the 
face to assume the following cliaractcr 
islics \i jurent i tosis of the iq j cr eye 
hds wrinkling of tin. forehead inctnial 

u> < f the I iq lU Milow lomi Icxioii ami 
It t mcN droc I nj, of the angles of the 
mouth 


Acromegaly Tins produces large 
sui cn rl ita! n Igcs an I proimneiit malar 
bones the no c csiK-cnIly is very large 
I cl werjaw U,>y the hj wliick ami 
thctcctliwilcly SCI anted 

Moncolian Idiocy T l,c he „l „ „,u 
ally 1 rachjeej halic the no c I rtu 1 and 
tUt lie cxchh onen imlatiu-d ih^ cars 
Ui^c and the 1 , * n,,urc 1 Hie n «,th 
1 $ kq t n<n witli t! c ton,.uc j r tni hug 
« if It were tx, larg, f;r the mouth 


the mouth IS open the hps and tongui^ 
arc dry and the nostrils dilate widch 
with each inspiration 

Hysteria This disj lays Us cliaracu'*' 
islic facies in the exprLSsion of cxtrcirs 
llcasurc and tin. amnlle smile "hx 
art m cxidcncc when humored but a* 
oiicc changes to a frown of di‘pl'-a^'^’^ 
when anUigoiiized In hy sterica! conu thf 
ficc IS immobilt but the color 
natural \\ hen an attempt is inad^ w 
raise the upper tychd there is ^ 
sislanct and quiscnng 

Pulmonary Tuberculosis 
'*lagt) The f ict is em.iciatc<l an I 
itnts a reel Jlu li ujM n the uular b 
the retiumder rf the lace U i » 
pale, the eyes art wilcly open 
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bright, often nilh in appealing expres 
Sion, denoting an unusual degree of intd 
ligence. The alae nasi pla) during res 
pi ration 

Lobar Pneumonia Tins causes a 
deep flush to spread over the entire face 
which IS often noticeablj deeper on the 



Fig 14— Parotid tumor 


Side of the affected lung The hurried 
respintions cause continuous playing of 
the alae nasi 

Renal Disease (acute and chronic 
pareiichjmatous) The face is pale a! 
most ghastly, with general puffiness and 
niarlved swelling under the ejes 

Typhoid Fever During the acme 
stage the patient presents a dull and 
apathetic appearance the tongue is dry 
the teeth are often covered by sordes 
the mouth is kept slightly open, and the 
lips are dry and fissured (typhoid state) 

Hippocratic Facies A common 
designation of the face before impending 
dissolution IS marked by the IioUovv ap 
pearance of the ej es, the extreme sharp 
ness of the nose the collapse of the tern 
pies and the contraction of the ears so 


that the lobes turn outward Tlic skin 
of the face assumes a dark browm, leaden 
or Itvid hue 

Facial Coloring 

The color of the face may be the same 
as that of the bod), or it nny assume a 
sallouncss flush or any other discolora 
tion 

Saiiowness This is a peculiar com 
bnntion of pallor with a brownish yel 
low tint It may be normal to brunettes 
or to tile natives of hot dimatcs- In oth 
ers the appearance of sallow ness should 
arouse suspicion of some pathologic 
condition Sallow ness is observed m 
cachexia, s> philis nialana chronic gall 
bladder disease, lead poisoning cancer 



Fig 15 — Sarcoma of parotid 


certain anemias (particularly in bru 
nettes), Addison’s disease and m ar 
thntis deformans It is also likely to be 
observed m those who are habitually con 
stipated and m those suffering from gas 
tnc disorders due to hepatic pancreatic 
or entenc diseases 
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Brown or Brownish Yellow Spots 
(liver spots) These are often noted in 
pregnancy (chloasnn uterinum), m ma 
lignant affections of the uterus or liver, 
and 111 exophthalniic goiter Certain ir- 
ritants like mustard till pcntiiie, etc and 



the use of cosmetics may cause discolora 
tioii of the face Sunburn and exposure 
to the Mcathcr often cause irri^ular 
}Lllo\iish brown spots (freckles) upon 
the skin 

Flushing (hyperemia) This may be 
cither cianesccnt or persistent Lvan 
esecul Jhishtng may be due to such cnio 
lions as JO) shame or fear Persistent 
Jhislting may be caused by various febrile 
duiLise b) pulmoinr) tuberculosis as 
alrciU noted bv convulsions (during 
the vu/urO h) akoh iliMii h) the prei. 
ence of hr{,e abdominal tumors by alarge 
tumor or a goiter partially interfering 
with the circulation and by wearing tight 


collars Plethoric mdividiials and those 
having hypertrophied hearts often pre 
sent flushed faces Flushing is also noted 
in i>ol)cyllicmia vera, A)crzas disease 
chronic pulinoiiary fibrosis and in ccr 
tain tipes of congenital heart disease 
AltcniatL redness ami pa lor of the 
face IS frequently seen m cerebrospinal 
meningitis typhoid fever in certain 



r g 17— Adcnol pomatosis 


V iw motor coiuhtiniis ml iliirin» ‘ht 
menopause 

Cyanosis 7 his mi) be 
acquirwl Coujiiiilil c)anosis m-ij * 
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ciuscd Ij> iiulforiinUuiis of tin. huirl 
I c puluionan stenosis pitcnt inter 
vtiuncuhr si.puini patent foraincn o\ale 
iml conj^cnitil tonsinction of tlichr>n'c 
InUita or hr^c bronchus ^Uliarcd eja 
noits may be tbi nsuk oi tsiJuia, 
wlioopiiig cough ptilmoriary tubercu 
lo&i*! ititcd cniph) scina dtlatetl right 
heart croup obstruction of tiie traclica 
1 oin w ihti t or from wufun aneurysm 
tumor I jrcign boiU goiter polyc) 
themia asihjxia anl drug poisoning 
(coal lar cliloroform tic ) 

£tlenia 

Ldema or s\\ tiling of the face »& often 
noletl m renal car Inc an I blood dis 
eases nine!) & use gtiieral anasarca 
Certain clicst diseases piriicularly pneu 
inothcrax incdiastnial tumors and ineu 
often cmwe pu/hnoss of the 
t tee on account of (heir interference uuh 
the retuni circulation 

Localized Edema L\aucsccntedciin 
tnaj 6c caused 6> urticaria anaphylaxis 
or an^ioncurot c edema Sneihng and 
puffincss of the forehead may occur in 
glanders and m thrombosis of the supe 
nor foirgitudnnl smus 
Swelling of the Upper Jaw This 
maj be due to ah eohr abscess parotitis 
or parotid tumor necrosis of the bone 
or disease of tlie antrum carcinoma and 
sarcoma 

Swelling of the Lower Jaw This 
IS usually caused by aheolar abscess 
actinomycosis occasionally by obstnic 
ticin of 1 salivary duel or the presence 
of a cyst sarcoma or gumma 

5 ' veiling tn jronl or behind the ear 
(nben not due li nustoid disease) 
when It extends douiniard to the angle 
of the jaw either unilateral or bilateral 
IS due to imi nps The cheehs may also 
become swollen on account of mflainina 


Uoti of iht gums as is seen in (.urw 
gangrenous stomatitis and inlhrax 

Fnciof Spasms 

Sj isiiis I f i))c faci i] »ni->c)i.s may be 
conUniiov^ or iiitcriwUeiit iitnlitcnl or 



Fig IS— Edema o£ the face. 


bilateral affecting one or a number of 
muscles at the same tune Spasms of the 
facial muscles may be <:auscd by disease 
of the teeth skin eyes nose or by some 
constitiUional or nervous disorders 
When faaal spasm is observed thefol 
lowjjjg fMjssibJe types sliould be consd 
ered 
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Mimic Spasm This condition usu 
al!> occurs m adults and is more or less 
constant It nn> be either bilateral or 
unilateral and is accompanied by the 
partial closing of the e>e on the affected 
side 

Habit Spasm This condition is com 
mon in >oung girU from 7 to 14 jcars 
ot age The spasm usually consists of 
sudden winking of tlie eje, rapid one 
sidcil contraction of the mouth sudden 
drawing down of the upper lip between 
the teeth with continuous protrusion of 
the tongue so as to touch the upper Iip 
and snifling followed hj the drawing 
down of the upper hp on one side Tlic 
condition is intensified lij emotion 

Convulsive Tic (Gilles de la Tou 
rettes disease) This presents three 
distinct phases (a) Coprolalta irregular 
movcmLiits of the face or arm accom 
pamed b> associated explosive profane 
or obscene utterances (b) cchohha 
muscle twitching accoinpatiKd b> invol 
untar> repetition of words as they arc 
<|>ukcn b) others (r) cchokincsts, con 
slant mimicking of an action (icrformcd 
b> another 

Choreic Spasm Convulsive irrti,u 
Iir mvoluiitar> jerking movements of 
the f icial and other muscles 

Winking Spasm Constant and reg 
ular clonic contractions of the orbicularis 
lialpcbraruni 


Blepharospasm Tcrsistcnt closure of 

tic e)cs due to spasm of the orbcular 
muscles ma> result from disease of iht 
jhdqlobia or disease of the 
' rl culms ranim or from any af 
.mm'j'' "'llbiiiK ll»»c 


Clon.c Unilai.ral Spasm Tbi. tsi» 
1 1 ilaiim . f „ Cl r more facial muscles is 


Miscellaneous Facial Spasms 
Facial spasms are also noted in 
Exophthalmic Goiter (Abadies 
sign) This often presents constant sue 
cessive and rapid raising of the upper 
e>elids 

Epilepsy (petit mal) Tonic spasms 
are followed by clonic spasms of the 
facial muscles 



Fiff li^Am>otropliic lateral sclcros I 
with bulbar I alsy 


Meningitis Spasm of the c)tW 

upper hp chm or the muscles of citl er 
cheek IS often ob^c^ved m the carh 
stigts of this disease 

Tetanus Tonic sjasms of the dif 
ferent ficial muscles arc sometimes ob- 
served in tins disease (lockjaw) 

Spasm Following Paralysis WTjen 
the paral^zexl muscles begin to rccujicr 
xte tome and, sometimes dome jiasi ts 
may occur m the faee 

Tic Douloureux This oiten pi'” 
nsc to sjusnuxhc movements oi tiic 
dunng which severe jiam is txj*cricnccd- 
itystena 1 acial sjKasms in thisci^ 
ditiiii iiuj be tonic or clonic Thc> nay 
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also be either umlateral or bilateral, and 
affect citlier one muscle, or a whole 
group of facial muscles 

Facial Paralysis 

Paral>sis of the face is usuall> umlat- 
cral , rarely, bilateral In order to deter- 
mine whether or not facnl paraljsis 
exists, the following is to he noted 



Fig 2ft— Bell’s palsj 


When the forehead is wrinkled, tlic 
affected side of the forehead remains 
smooth , when the e>es are shut, the one 
on the affected side will remain partially 
open, when attempting to whistle, there 
will be no puckering on the affected side 
of the mouth 

Wlien tlie patient bloivs through the 
mouth, most of the air will come out of 
the paral>zed side, and m eating, the 
food frequentl} escapes through the same 
side 

Paralysis of the face may be of periph- 
eral or central origin If it involves the 
facial nerv es only, not constituting part 
of a more general liemiplegia, it will pre- 
sent the following charactenstics The 


c}e cannot be completely closed, the 
foreliead cannot be wnnkled, the tongue 
docs not deviate from the middle line 
{Bell s palsy) 

If the paral}sis is of central origin, 
the facial nerve is but slightly affected, 
and the e>e on Uie affected side can read- 
ily be closed, the forehead can be wrin- 
kled and the tongue, when protruded, 
will be found to deviate toward the pira- 
te zed side 

Bilaliral jactal paralysis is an ex 
trcinely rare condition when present, it 
may be tiie result of a tumor or gumma 
at Uie base of the brain, of disease of the 
pons or the basilar artery , or it may 
result from diphtheria, multiple neuritis, 
double niastoul disc.ise, or bilateral and 
syiiimetriccortioil lesions 

Tlie Eyes 

When examimiig the eyes, the follow 
ing should be noted The condition of 
the eyelids, of the conjunctiva the sclera 
and the cornea , the reaction of the pupils 
and their relation to each other , the state 
or tension of the eyeballs, and, when 
possible, an ophthalmoscopic cxamini' 
tion of the retina should be made 

The Eyelids 

The patient should be placed m a good 
hglit and the surfaces of the lids ercam- 
incd for swollen superficial veins and 
edoiia, and the edges for inflammation, 
parasites, misplaced cilia or foreign 
bodies 

Puffiness or Swelling: This condi 
tion, particularly of the lower lid, is 
noted in reml diseases, cardiac diseases 
after failure of compensation, the v arious 
anemias, angioneurotic edema, arsenical 
poisoning, cerebral thrombosis, and 
ecxhymosis due either to external trau- 
mabsm or to strain (often seen in per- 
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tussis, severe vomiting, etc ) Puffiness 
of the e>elids associated with mtis is 
noted in s>-philis in glanders and in 
severe conjunctivitis due to any cause 
Inflammation Hordeolum {stye) 
This is a painful abscess at the edge of 
the c>elid usually due to an infection of 
a hair follicle Its presence may be an 
indication of ejestnin or of external 
infection It nviy also occur as a result 
of some s>stemtc condition 


Mucocele (chronic daerj ocystitis) 
This IS a chronic catarrhal inflaminaiion 
of the lacrimal sac causing it to protrude 
This cjstic swelling usually appears at 
the inner canthus of the e>e it i> due 
to stricture of the nasal duct with con 
sequent accumuhtion and decomposition 
of tears 

Blepharitis This is an inflamnntion 
a the edge of the e>clids causing them 
to become red thickened and encrustctl 
with dried secretions This condition is 
founl m conjunctivitis measles m ccr 
nm catarrhal alTections of the eye and 
also as a result of vitamm deficiency and 
a-* an allergic phenomenon 
Ulceration Vcrrucac or tarts on 
the cjclids if occurring m elderly sub 
J«ts should arouse suspicion of cpi 
thclioina Ulcers may due to two 
cau'cs veliich are of especial imiwtaiice 
1 BpitbeUoma of the eyelid is an 
arfe-vt. in of the middle aged and elderly 
't IS often of slow dcvclopinciu rennin 
•n? st-moinry for jcirs Asa rule ,t 
wdl be ound on the nasal side of the 
>wer hd as a sliallow ulcer covered by 

isob «hich reveal. -i raw surfacewhen 

rmioviid and soon re form, without any 
attempt at healing 

- Syphilis A cluiicrc at limes an 
Itars upon ,l,c cjdid .|,o 
-naUl na.ut.sI 

ns otrablc induration and siiclhnu A 


positive diagnosis of this condition can 
only be made by dark field study and 
blood tests Tertiary sypJuhiic lesion of 
the eyelid is rare when it does occur 
the surface will present an inflamed m 
durated and punched out appearance 

Other Lesions Xanthomata, whicli 
may be flattened or raised are often 
found near the canthi Cysts fibromata 
and other lesions may affect the upper 
or the lower lids or the tissues adjacent 
to the eyes 

Movements Blepharospasm Tli s 
IS an involuntary contraction or twilcl) 
ing of the whole or part of the eycld 
which may be due to eyestrain habt 
spasm or nervous irritability 

Lagophthalmos This is a condition 
til which It is impossible to close the eye 
completely Tins may be caused by the 
contraction of a scar of the eyelid and 
by atony of the orbicularis palpebrarum 
facial jxiralyvis tumor or abscess of the 
orbit orbital hemorrhage fracture of the 

base of the s ull exophthalmic goiter or 

by other conditions causing exophfljal 
nuts Incomplete closure of the eyedur 
ing sleep IS often noted m healthy chd 
drcii and in adults who are greatly cx 
liaiKied Kolling up of tiic eyeball and 

incomplete closing of the lids is fro* 
quanly seen in hysteria 
Ptosis (drooping of the upper eye* 
hd) Tins IS due to paralysis of the 
levator palpebrarum and depends upon 
some interference witii the function of 
the third nerve either central or penph 
tral It I. alirf) noted m hysteria m tet 
nms in paralyzing lesion of the sympa 
thctic nerve or m direct traumatism- 
Congenital ptosis wludi occurs from par 
alysis or from defective development of 
tile levator palpebrac supcrions is usu 
ally bilateral while the acquired form i* 
unilateral. If acquired ptosis is due •*' 



Noau\L Fcr\t»(.s 

The (lislv IS scrtically o\'al with ^^ell defined margins and clearly outlined scleral and 
p gment nngs The color is distinctly brighter in the temporal than m the nasal side. T1 ere 
IS a sliallow cxcasation in tlic center recognized by the light color at the point of emergency 
of the tesscls These arc dearly distinguished from each otl er the arteries are narrow and 
brighter and they tuve a distinct light streah the veins arc larger darker and without ligl t 
streak The p gment epithelium is so bden with pigment that it entirely conceals the choroidal 
X emit lA 4inVcr ingtriwft ns coiieeifiTtfiti artrani "t’oe 
disk The macula is seen with tl c direct method and appears darker m color than the rest of 
the fundus with a light reddish area in the cater There arc no macular or foveal reflexes 
In other oes a central brilliant foveal reflex can be dearly detected (\dams) (Troncosos 
Internal Diseases cf the Eje and Atlas cf Ophthalmoscopy T A Davis Co Phila 
delphia Pa) 
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paralysis of the sympathetic nerv^ the 
pupil will be contracted and vasomotor 
paralysis be manifest on the affected side 
of the face Ptosis due to paraJ>sis of 
the oculomotor nerve usually causes dila 
tation of the pupil Ptosis single or dou 
ble may occur m tabes dorsalis facial 
paralysis tuberculous meningitis en 



F 21— Homer’s syndrome. 


cephalitis lethargica mjasiliema gravis 
Mikulicz s disease and cerebral tumors 
particularly of the corpora quadrigemina 
and of the pineal body Ptosis may also 
result from local eye conditions sucli as 
trachoma or disease of the eyeball 
Benedicts Syndronii. Ptosis on the 
side of the lesion associated vviUi a slow 
rhythmic tremor of the extremities on 
the opposite side This is found m tu 
mors of the tegmental region of the crus 
or pons when the red nucleus is involved 
jy sizar's fuircf ic Ptosis on tlie s de 

of the lesion and hemiplegia on the oppo 
site side. This is sigmficant of a tumor 
of the ventral region of the crus cerebn 


Home/s Syndrome Unilateral ptosis 
with contraction of the pupil recession 
of the eyeball and dryness heat redness 
or edema on the same side of the face. 
This IS due to paralysis of Uie cervical 
sympathetic caused by pressure of a 
tumor abscess enlarged substemal thy 
roid subclavian aneurysm enlarged cer 
vical glands or by direct injury to the 
cervical sympathetics 

Ptosis Adiposa (false ptosis) and 
BlepUarochalasis (relaxation of the ey e 
hd known also as dcrmatolysis pal 
pebrarum) These are congenital anom 
alics due primarily to defective attach 
ment of the mtegunienta to the upper 
margin of the tarsus and tlie tendon of 
the levator, the skm cannot be raised 
with the hd and hangs down like a 
pouch over the palpebrae producing a 
marked deformity Lipomatosis (lipoma 
of tlic eyelid) is allied to these condi 
tions and is sometimes termed ptosis 
adiposa 

Ectropion (eversion of the hd mar 

gm) This may be caused by relaxa 
bon of the skm and tarsus as is often 
seen in the aged or it may take place 
because of a cicatnx following trauma 
or infection as in trachoma Palsy of 
the facial nerve may also be a cause of 
eversion of the lower eyelid 

Fntropion (inward curling of the eye 

hd) This IS often seen in tlie lower 
ltd because of some spastic contraction 
of the muscular fibers or of a cicatrix. 

Adhesions Symbhphaion This 
IS an adhesion between the eyelid and 
the eyeball it may develop as a result 
of scars from bums or ulcerations 

Ankyloblepharon This means' ad 
besjQO between the free edges of the 
lids 

Epicantbus This is a crescentric 
fold of skin which surrounds and par 
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tially covers the internal canthus This 
condition is normal m the Mongolian 
race and in many nevvborn infants of the 
Caucasian race Among whites it gradu 
ally disappears as the bridge of the nose 
becomes more fully developed 

Discoloration of the Eyelids This 
may be observed m brunettes particu 
larly at the menstrual period and in 
early pregnancy Such duskiness is also 
observable after fatigue mental excite 
ment loss of sleep severe exhaustion 
and strain 

The Conjunclua 

The conjunctnae are exanuiied by 
inspection In order to inspect the 
conjunctiva thoroughly both the palpe 
bral and ocular portions should ^ ex 
posed In inspecting tlie lower lid the 
examiners index finger is placed over 
the lower margin drawing the hd down 
ward while the patient is instructed to 
look up The conjunctiva of the upper 
hd 18 inspected by everting the hd ac 
cording to a procedure which consists 
in having the i atient turn the e>c down 
ward while the examiner gently seizes 
the cciUnl c) clashes of the upper lid 
between the in lex finger and thumb of 
tlie left hand the lid is then being drawn 
downward awa> from tlie ball of the 
c>c Tlie ixmit of the index finger or 
thumb of the right hand is placed above 
the tarsal carlibge of the hd which is 
to be Lverted the remaining fingers 
being sttndicl on the laticnts brow 
an 1 b) a quick mov ement the edge of 
the lid IS tunic I over tlic point of the 
thumb or index finger while this is 
simultanously depressed 
The uiper hd may also be everted 
bv siibsliluiing a probe toothpick or 
nuichstick (if nothing better is at hand) 
for tlie thumb or index finger of the 


nght hand The beginner may find this 
procedure less difficult though the tech 
me first described is the more prac 
tica! 

The conjunctivae are examined for 
color degree of moisture and for tl e 
presence of foreign bodies , and for 
petechial hemorrhages often seen in 
bacterial endocarditis and in septicem a 
Iiidainutaiton of the conjunctiva is cliar 
acterized by injection of the conjunc 
tival vessels lacrimatioii and photopho- 
bia 

Pathologic Conditions Infectious 
or Catarrhal OpfifAa/niia (pinkeje) 
The conjunctiva becomes reddened the 
vessels are engorged and photophobia 
IS a prominent symptom 

Ophthalmia Neonatorum This is 
a gonorrheal conjunctivitis m the new 
born It IS infrequently seen in adults 
and occurs as purulent blennorrhea 
Follicular Conjunctivitis This i» 
a condition m which the conjunctiva of 
the lower hd is studded with small irans 
parent lymphoid follicles 

Trachoma The conjunctivae are 
studded with enlarged follicles s tuatw 
on the undersurface of the upper’ hi 
and m the upper conjunctival fom^ 
Thickening and edema of tlie upper h 
with partial ptosis are the usual syw^ 
toms The lower hd may also be ^ 
fected 

Pannus This is a vascular opac O 
of a part of the cornea In this con > 
bon round raised masses yellowish m 

bnt appear at the corneoscicrotic niar^ 
gin surrounded by localized areas o 
vascular conjunctivitis 

Membranous Conjunctivitis Tl*^ 
may be due to infection by ci pi then* 
haciih or staphylococci The hds 
swollen inflamed and manbranous. 
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Discoloratton : A j cllow ish discolora 
tioa of the conjunctna js seen in ol>- 
stnicli\c jaundice, heniol>sis and certain 
fe\ers It may also be caused by fatty 
deposits A bluish iihitc or pearl) dis 
coloration is observed in anemia, fre 
qucntl) m nephritis and phthisis Sky- 
blue discoloration is often noted in 
whooping cough and pale conjunctivae 
in the anemias 

Dryness and Moisture Dryness 
In some fonns of convulsions m col 
lapse, and in the t)-phoid state the eje 
maj become abnonnallj drj Excessive 
diyness of the e>es is also noted in 
those conditions wJnch arc associated 
with lagophthalmos In infants and 
joiiiig clnldrcn during t(ie course of a 
severe illness the conjunctiva is dry, 
when moisture or tears appear it is an 
indication of beginning recovery 
Abnormal Moisture This iiuy oc 
cur as a result of inadequate drainage 
such as IS produced bj blocking of the 
lacrimal ducts, it is also frequently 
found in any irritation or inflammation 
of the conjunctiva which may be caused 
bj the presence of foreign bodies, or 
bj such diseases as measles influenza 
whooping cough lia> fever and tnfacial 
neuralgia. 

The Cornea 

The cornea is a transparent coat oc 
cupjing the anterior fifth of the ejebalf 
In health it presents a pearly white ap 
pearance Pathologicallj the following 
conditions may occur 

Arcus Senilis This is an ill de- 
fined grayish ring circumscribing the 
cornea a condition usually found in the 
aged or in those suffenng from arterio- 
sclerosis or chronic nephntis 

False Arcus Senilis This is a 
sharply delineated ring of a clear yellow 
or jellowish white color caused by a 


deposit of fat , as a rule it is of no diag 
nostic significance 

Keratitis (inflammation of the cor- 
nea) In interstitial keratitis the cornea 
assumes the appearance of ground glass, 
here and there show ing small clear areas, 
througli which the pupil may be mdis 
tiiictly seen The condition is commonly 
caused hy s>philis or tuberculosis 

Ulcer of the Cornea This is a 
break in the contiiiuit> of its surface and 
IS often associated with pain, inflamma 
tion and photophobia It may be caused 
b) traitnu, or by the absorption of cer 
tarn toxic substances and is frequently 
found JO cxophlhalmic goiter and may 
also be found m various other consti 
tutional diseases 

The Sclern 

The sclera is nomiallj of a bluish white 
color Deep > ellovv discoloration occurs 
m obstructive jaundice, faintly > ellovv 
icteroid tinge in cholecjstitis without ob- 
struction and m certain febrile conditions 

The Ins 

The color of the indes maj vary from 
light blue to gray, or they may be brown 
jellovvisli or greenish In the newborn 
the indes are of a light blue grayish tint 

Chromatic Asymmetry Difference 
m the color of tlie two indes m the 
some individual occasionally occurs One 
ms may be blue or gray, while the 
other may be brown This condition 
IS consistent with good health though 
it IS frequently obsened m persons who 
have a neuropathic tendency Several 
members of the same family may show 
this anomaly Pathologically, chromatic 
asymmetry may occur m early iritis or 
cyclibs 

Piebald Indes Irregularly shaped 
areas of dark discoloration m one or 
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botli ejes should not be mistaken for 
foreign bodies in an inflamed e>e nor, 
conversely should foreign bodies be mis 
taken for a piebald ins 

Intis (inflammation of the ms) 
This IS recognized by discoloration A 
blue or gray ins may become greenisli 
or of a muddy hue w ith the pupil con 
traded and responding slu^islily to 
light while a narrow zone of hyperemia 
encircles the cornea An ins norniall> 
brown does not change color when in 
flamed Intis is likely to occur m rheu 
iiiati m gout and secondary syphilis 

The Pupil 

In health the size of the pupil \anes 
w ith the extent of us exposure to light 
and die degree of acconuiiodation and 
coiuergcnce When the e>c is exposed 
to a strong light the pupil contracts, m 
the dark the pupil dilates When tlie 
eye IS first focused on a near object 
the pupil contracts when the focus is 
on a distant object it dilates Theaacr 
age diameter of the pupil is 4 to 5 mm 
nomiallj both pupils are equal 

Mydriasis (dilatation of the pupil) 
Both pupils may become dilated as i 
result of the nonconductia ity of light 
Dilatation of the pupils also occurs iii 
fright or other sudden emotion, m anc 
mia, ncraous depression and in ihc first 
and Unrd stages of anesthesia, and it 
may be due to the adnnnistralion of sucli 
drugs as belladonna hyo cyamin co- 
caine, etc It IS also obscraaWc in coma 
hys cna l>otulism and irritation of the 
cervical syiiipatliclic ncrac. In high 
myopia (nearsightedness) the pupils are 
dilated. 

One or bf^th j npiK iiwy Ik; dilated 
under the nifluii cc of a Itxml imdriatic, 
ani ihc ^mc j hcnoinciion occurs in the 
presence of glauconva, cataract, optic 


atrophy, orbital disease brain and «pii a! 
cord lesions and paralysis of the tlurd 
nerve Sliglit unilateral mydnasis i 
often seen in pulmonary tuberculosis 1 1 
aneurysm of the aorta or the innom 
mate artery or m tumor of the 
neck causing irritation of the cenical 
sympathetic nerve Scratching or tiik 
ling the side of the neck often causes one 
or both pupils to dilate 

Myosis (contraction of the pupil) 
This may be caused by irritation of lie 
oculomotor sys cm or by paralysis of 
the dilators My osis occurs in congestion 
of the ins m certain fevers in the carh 
stages of meningitis in typhus because 
of the local application of a myotic an I 
m poisoning by sucli drugs as opiun’ 
escriuc pilocarpine etc Contract on d 
the pupil ma\ be seen in mitral regur 
gitation after failure of compensation 
m venous ohstruction and in piilinonar) 
congestion It is cliaracferistic of bilat 
eral disease of the spinal cord 
scminated sclerosis general paresis 
hemorrhage into the pons and such 
irritating lesions of tlie brain as cett* 
bra! meningitis cerebral or subdura* 
hemorrhage and sunstroke It also oc 
curs in the aged and m hyperopia 
Unilateral Myosis When not con 
genital this nnv be caused by the ap* 
plication of a myotic or by one of tl* 
following diseased states A very larff* 
aneurysm exercising sufiicicnt pressure 
upon the sympatheUc fibers of 
thorax to cause jiaralysis, locomotor 
ataxia, general paresis of the insane, of 
other unilateral lesion afTccting the cor 
Tlic same conditions may be due to 
imilatcri] ccrcliral lesions irritating t o 
oculomotor iitrvc cuitcr 

Amsocoria (inoiii ilitv lulled’^'’ 
clcr of the piq d'* winii tin I'cs area 
rest) Tins may Ih. a ongtn tal * 



Lesios!) and Syuiious uf the I’umllaky liutLx Akc:> 

I Lcsicuis anii s^'nipioms of left opuc iMfre FupiU are equal, ilHict hsl’t rcHex 
abolished oa ihe side of the lesion and the consensual on tlie opposite side, illununatioti of 
the nsht retina produces contraction of the left pupil as tsell as of tlie right 

2 . Lesions and symptoms of the chiasm Pupils equal, consensual light reflex retained 
bitemporal hemianopia hcmiopic pupillary light reflex ( ) 

3 Lesions and symptoms of kit optic tract Homonymous hemianopia witli nasal blind 
ness of the left side , hemiopic pupillary ligfit reflex ( ’) 

4 Lesions and syTiiptoms of left pupillary fibers of the geniculate ganglioit Huniopic 
pupillary light reflex uiUiout heimanopia (?) , bilateral lesion, Argyll Robertson pupils 

5 Lesions and symptoms of left oculomotor nerve behind tlie ciliary gangbon, loss of 
reaction to accommodation oii the left side with slight dilatauon of tliat pupil , direct and 
Consensual light reflex in the left pupil abolished. 

6 Lesions and syniptouis of left oUary gaiigltun , same s> uiptoms as at 5 

7 Lesions and symptoms of oouc radiations behind the left geniculate ganglion, 
homoTiyiGou^ bdnianopia widi nasal field blindness on the left side , Wernicke s hemianopic 
light reflex, tvx light reflex prciau in both pupils. In bilateral lesions, total blindness with 
retention of pupillary light reflex on both sides 

3. Lesions of the* inhibitory fibers of tlie medulla, a bilateral section produces a very 
rapid light reflex, beonse mKibition t$ suppressed, should Uie lesion be irntauve, there will 
be myosts and ngidity^ to light 

9 Mesiar^^ne irritatne lesion, diiramiuon or suppression of bght reflex, destructive 
lesion, here, as,'wdT-asat.n,J>rompt pupillary light reflex reappears and a normal contour of 
the pupils, asm 8. ^ •> i 

10 Bulb^hemisection. suppresses inhibition of the contralateral pupil, an irritative 
lesion produces ngidity tolight ^vlthln}OSls in the contralateral pupil 

II Supprcssicnof the sympathetic reaction, myovis 

IZ Seciiosr of the medulla at this level produces transient ihiatation of the pupils, the 
bght reflexis not modified. 

13 l.esions and symptoms of communicating ramus of the sympathetic of the first dorsal 
segment, myosis of the monolateral pupil and no response to cutaneous stimulation of the 
sympathetic (no dilatation) 

14 Section of the cervical sympathetic, same as in 13, the light reflex is not inter 
fered with 

{According to Boch anS Meyer, nwdtfied Cncyctopedie OphlJialmohgigue) 


Skin 
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physiologically normal finding or it mi> 
be found in the presence of an ai}eur>siR 
in disease of the nervous svsteni head 
trauma disseminated sclerosis focal 
brain lesion or paretic dementia some 
times it IS seen in locomotor itaxia The 
pupils are often unequal iii cases of 
ttidely dissimilar refraction and m um 
lateral blindness \ phenomenon often 
seen in the earl) stages of msanitv is 
a \arj mg inequality of the pupils each 
pupil mdependenti) alternating m dihta 
tion and contnction In Uie noniial eve» 
mequalitj of the pupils will be noted 
ulicn one e\c is exposed to a strong 
light and the other is m shade 

Technic for Testing Pupillary Re 
sponse to Light The patient is to 
face a bright light The examiner shades 
the patients both eves with his hands or 
a card and directs the patient to keep 
Ins eves open The shade ts suddetilv 
withdrawn so tint the light instnntlv 
strikes tile uiish'ided e>e and the clTect 
of tile light upon tlic pupil is observed 
The same procedure is earned out for 
the other c)c An artificial light such 
as a pocket fiashlight or any other light 
may be used as a substitute for sun 
light Normally the pupils contract 
when exposed to light and dilate when 
in the dark 

Technic for Testing for Accom 
modation The patient is asked to fix 
lus gaze upon the examiners finger 
pencil or any other object the object 
upon which the patient gazes is gradu 
ally removed to some distance in his line 
of vision and then it is gradually ap 
proached to within a few inches of his 
eye. The reaction of the pupils should 
be observed when the object is near the 
e)es and when it is at a distance Nor 
mally the pupils contract when focused 


upon near objects and dilate when fo 
cused on distant objects 

Pupillary Reflexes Mydriasis 
This IS extreme dilatation of the pupil 
Myosis This is contraction of the 
pupil The pupil usually contracts when 
a light IS tiirown on tiie retina and 
dilates when the light is withdrawn 
The pupil contracts when any object is 
brought close to the eje and dilates as 
the object is removed to a distance 
Argyll Robertson Pupil This does 
not react to light but does react to con 
vergence and accommodation This phe- 
noiiieiion occurs in locomotor ataxia and 
IS also observed m cerebrospinal syphilis 
and paresis of the insane. 

Accommodation Iridoplegia with 
Preserved Light Redex This is the 
opposite of \rg} 11 Robinson pupil The 
pupil reacts to light but not to accom 
mcKlatioti This condition may occur as 
a result of a lesion in the oculomotor 
nucleus as of postdiphthentic cjxlopegia 
(paralysis of the ciliary muscle) Un 
equal contraction or irregularly con 
traded pupil is often seen in intis tabes 
paresis posterior synechia and adhe 
sions of the lens 

Immobile Papil This is one which 
does not react to light nor to accom 
modation 

ffemiopic Redex In this the pupil 
contracts when light is thrown on the 
healthy side of tiie retina. It does not 
contract when light is thrown on the 
paraljzed (lalf 

CihospinaJ Reflex This is a dila 
tabon of the pupil when the neck on the 
same side is irritated This reflex is 
absent in glaucoma general paresis 
atrophied ins and j ostenor synechia 
Westphal Pupil This is a turning 
of the eyeball upward and contraction 
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of the pupil when the eyelids attempt to 
shut against resistance 

Paradoxical Pupillary Reffex In 
this the pupils dilate instead of contract- 
ing upon exposure to light or accommo 
dation 

Consensual or Indirect Reaction 
This IS a condition m which the pupil 
on the diseased side does not react to 
direct light but does react when the 
light IS thrown into the sound eye This 
phenomenon is seen m diseases of the 
optic nerve or tract, in which neither 
the oculomotor nerve of the diseased 
side nor its nucleus and nuclear connec 
tion with the corpora quadrigemina (and 
through the latter with tlie opposite 
optic tract) are involved 

Hippus This IS an alternate con 
traction and dilatation of tlie pupil which 
occurs under sudden exposure to light 
It IS often seen m normal individuals 
but It occurs more frequently in hysteria 
epileptic subjects the early stages of 
mcningiiis disseminated sclerosis ad 
%anced paralysis and m mama Phthisi 
cal patients occasionally display hippus 
particularly at a stage when the thoracic 
glands are greatly enlarged so that they 
cause irritation of the thoraci.c ganglion 
Alternate contraction and dilatation of 
the pupils IS often noticed in Cheync 
Stokes respiration, the pupils dilating 
during the dyspneic period and con 
trading during apnea 

The Relina (The Fumlua) 

The rcliiia cannot be examined with 
the unaided eje At times when the 
pupil IS dilated a red glare can be seen, 
but no details of the iienes or vessels 
arc visible The retina is examined by 
means of the ophthalmoscope— an instru- 
mtnt devised by Helmholtz — the mam 
principle of which is a concave nurror 


with a central aperture The light is 
thrown by the mirror through the pupils 
upon tlie retina while the examiner looks 
through the central aperture into the in 
tenor of the eye 

In direct examination looking tlirough 
the Helmholtz ophthalmoscope, or one 
of its modifications, or any electric oph 
tlialmoscope, the examiner gradually ap 
proaches his own eye to the eye to be 
examined until the red glare of the retina 
IS visible, he then brings his own eyein 
close contact with that of the patient m 
order to make a detailed examination 
The examiner's eye and that of the pa 
tient must be of similar refractive power, 
if a discrepancy exists the examiners 
eye must 1^ neutralized by one of ti e 
lenses with which the opthalmoscope is 
supplied Tlie image thus obtain^ is 
designated as a ‘ direct image ' 

When the vidtrect method of examma 
lion is used, the eye is illuminated from 
a distance of 25 to 30 cm and a convex 
lens IS held about 5 cm from the cjc- 
This lens magnifies the interior of the 
e>e thus presenting an inverted image 

The interior of the eye is examined m 
order to determine the condition of the 
media, the crystalline lens and, most par 
ticularly, the retina, or the fundus as to 
its color, size, condition of the blood 
vessels, optic cup and state of the optic 
nerve 

Pathological conditions of the retina 
are usually due to systemic disease I'’ 
order to diagnose accurately retinal find 
mgs special training in the use of the 
ophthalmoscope is required 

Color of the Retina The color of 
the retina is usually a purplish red tint 
tliough it vanes with the complexion o 
the individual, being lighter in the hg ' 
complcxioned and darker in the brunette. 
The optic disk (optic nerve entrance) i* 
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seen IS 1 nJiiJish elliptical depression sit- 
uitcd somewhat to the msal side of the 
posterior pole of the orbit Tlie blood 
<.csscls of llic eye (the mam artery and 
\em) arise m the optic disk and branch 
out in the fundus 

Pathologie*allj, the retina may bcawne 
colorless in se\ ere aneinn or in ischemia 
and markedly reddened m actue or pas 
st\e hyperemia Actne hyperemia may 
be due to ej estram or irritation Passive 
hyperemia is usually due to obstruction 
of the retinal circulation as a result of 
lahuhr heart disease during the stage 
of decompensation, glaucoma convnil- 
sious, asthma, etc 

Retinitis (inflammaliQU of the ret- 
ina) This may be due to a variety of 
factors, some of which cause definite 
pathological entities 

Retinitis may be claasified as 

I Simple or Serous Retinitis, This 
includes (o) syphilitic retinitis, (b) sym 
pathetic retinitis (c) retinitis from con 
cussion They are characterized by m 
flaiiimation and engorgement of die ref 
mal vessels ohen associated with edema 

II Parenchymatous Retinitis This 
includes (o) albuminuric retinitis, (6) 
diabetic retmitis, (c) leukemic retinitis 
(d) syphilitic chorioretinitis (<r) hem 
orrhagic retinitis, (/) macular retimtis 
These are cliaractenzed by hyperemia, 
engorgement of the vessels, edema, h> 
perplasia with involvement of the deeper 
structures 

(a) Albtantmtnc retinitis is recog 
nized by (1) The appearance of van 
ously sized white or yellowish white 
plaques irf the vicinity of the macula 
from which they radiate often occupy 
ing the major portion of the retina , (2) 
retinal hemorrhages which are flame 
shaped, linear, dotted or slieethke, ex 
tending along the arteries, and (3) signs 


of neuntis or papdhtis, such as indistinct 
QUthne or swelling of the optic nerve 
whicli IS often streaked with diverging 
vessels 

(6) Diabetic retinitis closely resembles 
albuminunc retinitis, differing only in 
dwt the hemorrhages are smaller and 
there is an absence of the wJnte radiating 
plaques or spots around the macula 

(e) Lciiteniie retiiiths is cliaractenzed 
by the appearance of the arteries and 
veins The arteries are small, pink and 
at tunes yellowish in color, the veins are 
hrge, broad and rose red in color 
Opaque deposits composed of lympho' 
cytes extend from the macula to the 
equator 

(d) Syf'litlifie chonorctimtis is first 
noted m the uv ea, later extending to the 
retina or the retina and choroid may be 
simultaneously affected Both eyes may 
show different stages of tlie affection 

(e) //cHiorr/iopic refiiiitij may occur 
m syphilis, nephritis, cardiac disease, 
hypertension and arteriosclerosis This 
condition is recognized by the appear 
ante of liemorrhages m the retma and 
retinitis 

//fiJiorr/iaj/cjr into the reluta xiithoul 
retinitis may occur in arteriosclerosis 
anemia septicemia, pyemn, bacterial en 
docarditis, purpura, hemophilia scurvy, 
heart disease strain, suffocation and 
trauma 

(/) Macular Retimtis This is an m 
(lauunatory condition occurring in the 
macula lutea 

nr Embolic or septic retimtis is 
usually found in association with inflam 
matiou of the choroid and occurs in 
cerebrospinal meningitis, septicemia, 
trauma and infections 

IV Retinal sclerosis includes (a) 
retimtis pigmentosa, the diagnostic fea 
tures of which are night blindness, di 
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minution of tlie central vision, contrac 
tioii of the visual field occasional color 
blindness and a deposit of pigment along 
tlie vessels (fi) rc/uiitir prohjeram 
which is characterized by a proliferation 
of Muller s fibers with the formation of 
connective tissue around tlie optic nerve 
thereby causing grave impairment of 
vision 

Pulsation of the Retinal Vessels 
This is seen in aortic regurgitation ex- 
ophthalmic goiter and in any condition 
that causes throbbing of the arteries 
Tubercles in the Choroid These 
are found in tuberculous meningitis and 
miliary tuberculosis 
Choked Disks These are found in 
albuminuric retinitis and tumor of the 
brain 

Tumors of the Retina These may 
also be recognized by opthahnoscopic ex 
animation, they include melanotic sar- 
coma carcinoma, glioma etc 

Tiic Ejehall 

The c>eball IS examined m order to 
determine its tension and its position in 
relation to the orbit 
Exophthalmos (protrusion of the eye 
ball) Bilateral exophthalmos is seen m 
exophthalmic goiter The c>es may ap 
pear to protrude — or pcriiaps do actually 
protrude sliglul) — as a result of sudden 
fright, or during an attack of spasmodic 
croup or of asthma Cxophthalnios is also 
noted m thrombosis of the superior longi 
tudinal sinus m cardiac hypertrophy, 
particularly if due to aortic regurgitation 
in laryngeal stenosis and m paralysis of 
the associated ocular mo\ ements One or 
|Kjth cyclxaUs may protrude because of 
hcmorrlungc in the orbit aneurysm exos 
|f*'is or tumor of Hit orbit and also 
I i-caiisc of enlarged lacrimal glands 


Prominence of the Eyeballs Thisoc 
curs m near sightedness and at times as 
a familial peculiarity 

Enophthalmos (recession of the eye 
balls) This may be either bilateral or 
unilateral 

Bilateral enophthalmos may be due to 
absorption of fat in the orbital cavity, a 



Fig 22 — Paralysis of assoaated ocular 
movements 


condition noted m all wasting diseases 
such as marasmus, pulmonary tuberculo- 
sis or the cachexia of cancer, ah® 
long continued febrile states such as 
typhoid fever and m starvation 
Unilateral enophthalmos is usually 
to a lesion of the cervical sympathetic or 
the cranial nerves, whicli interferes v'ldj 
nutrition, causing atrophy of the orbital 
connective tissue, or paralysis of Muller ^ 
orbital muscles 

The Orbit 

Tlic orbit may become tlic scat of dis 
case or, because of pressure or direct 
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extension, may produce distinct eye 
symptoms 

Abscess This nuy be acute or 
chronic, it usually follows an injury 
This condition may be recognized b) 
constant pain, witir redness su eHing of 



Fig 25— Carcinoma of eye. 


the ejelids conjunctivitis, exophthalmos 
and fluctuation 

Fracture This usually results from 
\iolcnt direct injury It may give nse to 
meningeal sjmptoins also to inflamma 
tion and suppuration of the orbital tissue 

Foreign Bodies These may be found 
following injury by an explosive, sudi 
as shrapnel, or any similar accident 
Usually the eye itself will suffer injury 
at the same time although there are 
cases m which the eye has entirely es 
caped damage The symptoms depend 
upon the size of the foreign body and 
the extent of the injury inflicted 

Periostitis This is a painful condi- 
tion which may be recognized by the 


presence of a tender point over one of 
the orbit^ bones 

Benign Tumors These nny give 
nsc to pressure symptoms 
Carcinoma Ihis is usually second 
ary thougli it may occur as a primary 
growth Glioma may be primary or sec 
ondary 

Sarcoma Tins usually can be recog 
iiizcd by Its rapid growth and the occur 
rence of sarcomata m other situations 
Aneurysm This occurs is a result 
of sudden stmn, particularly m a syphi 
htic individiiil The pitient can as i 
rule, indicate the tunc when the aneu 
rysm was formed because of the sensa 
tion of a sudden snap followed by 
se\cre j>ain 



Fig 2A — Strabismus (Ebaugh) 


Strabunms ( Squint) 

This IS caused by overaction or paral 
ysis of one or more of the eye muscles or 
by disease of the cranial nerves Stabis 
mus IS classified, according to its direc- 
tion, mto convergent (when both eyes 
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seem to meet — internal squint) diver 
gent (when both e>es seem to look in 
different directions — external squint) 
and altitudinal directed either upward 
or downward Divergent and convei^ent 
squint may also be either upward or 
downward 

Eye Signs 

von Graefe’s Sign This was de 
scribed both bj von Graefe in Germany 
(1864) and Demarres m France (1856) 
w orkiiig independently It can be readily 
recognized even m relatively mild cases, 
but ita absence does not warrant a nega 
live diagnosis m any given individual 
In directing tin. e>e downward the lower 
margin of the upper cj elid does not fol 
low the hue of vision normally, but lags 
behind or follows m an irregular spastic 
manner 

Stellwag 3 Sign This is closely re 
latcil to von Gncfc s sign and was first 
described b> Stellwag in 1869 In pa 
livnts suffering from marked exophtlial 
mos there is a retraction of the upper 
c>clid and it the same time the hd re 
mams much more, slitionary than it does 
under norin.il conditions There is also 
a nnrkcd decrease in the frtfjuency of 
w inking 

Moebius’ Sign In 1895* Alocbms 

IKnntcil out tin. fact tliat m many cases 
of cxuplulialiiiic goiter tlicrc is an msuf 
ftcuiKy of convergence If the patient is 
diixclctl to k)ok at the ccilmg and tlicn 
Ml Idcnly u his own nose it will be 
U un i tliat only one eye will be directed 
I >w ir I the no t and the other may take 
•m) dirictH n ilihough it usinlly mam 
uiins Its axi> f-iirly panllcl with the eye 
ilut IS ilirectctl toward the nose Tins 
>>mi>l III nay also be clicilol by having 
the jaticnt fix an object w ith his eyes at 


a distance of several yards then by grad 
ual approach of the face a point will be 
reached at which one eye only will con 
tinue to fix the object the other eye 
ceasing to see it There is no definitt 
distance from the eyes it wliicli comer 
gence ceases and the distance is not even 
constant for the same patient at differ 
ent examinations This test is not posi 
tive in all cases of exophthalmic goiter 
but can be elicited in most of these cases 
Several other eye signs have been de- 
scribed in exophthalmic goiter For add 
tional eye signs see EvopIitJiahnic Goi 

ter p 779 

Refraction 

By refnction is clinically meant tbe 
measuring of visual accuracy Certan 
visual defects are correctable by glasses 
Emmetropia (normal range of vi 
Sion) This is a condition midway be- 
tween hyperinetropia and my op a Exter 
nal objects produce an image wh cli i» 
focused accurately upon the rctma 
Ametropia is a condition where t « 
principal focus does not lie on the re 
ma There are three kinds of ametropia 
Hypcmietropia inyopn and astigma 
tism 

Hypermetropia (hyperopia ar 
sight) In this condition the rcfractn* 
power IS too weak or the axis of the ey 
too short, causing the pniicip.il focus o 
form beyond tlie retina 

Myopia (ncarsight) This is ** 
condition where the refractive, jiower 
too strong or the axis of the evt too lo « 
causing tin. principal focus to f’rm 
front of the retina 

Astigmatism This is a conibim''®'’ 
of cmmtlrojna Iiypcniittropia an! 
opia ui the same eye Tins conht'®*^^ 
due to asyminttry of tlic iiHriJn''j ^ 
the tye. When a luminous dot is “ 
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itecl to an astigmatic e>e, it will be seen 
as a line, an o\ al, or a circle, according 
to the situation of the retina, but never 
as a dot Horizontal, oblique, and per 
pendicuhr lines of the same breadth, 
arranged in one figure will appear to the 
astigmatic eje as lines of different dimen- 
sions Astigmatism may be simple, com- 
pound, injopic or hypermetropic, mixed 
or irregular 

Anisometropia This is a condition 
in which one eye is more hypermetropic 
or myopic than its fellow 

Presbyopia (“long sight ’ of old age) 
Tins IS -i condition in which an object is 
partially or completely inv isiblc at close 
range, but is clearly \ isible at a distance 
In general, w ilh advancing age, the power 
of accommodation decreases 

Testing Visual Acuity A standard 
card, usually the Snellen card is em- 
ployed in testing visual acuity The eyes 
arc tested one at a time, the eye not in 
use being covered during the examma 
tion The card is placed about 20 feet 
distant under good illumination, and the 
patient is asked to read all the letters or 
figures which he can see distinctly The 
first line w here the letters appear indis 
tinct to him IS considered his limit of 
distance, has visible acuity expressed 
by a fraction, in which the numerator 
indicates the greatest distance at which 
the person examined is able to read the 
smallest letter on the card, and the de 
nominator the greatest distance at which 
a normal eye can recognize the same 
letter 

The patient who sees at 20 feet dis- 
tance the letters normally visible at that 
distance, lias visual acuity expressed as 
20/20 (normal) If he can see at 20 
feet only such letters that are normally 
visible at 40 feet, then his visual acuity is 
only 20/40 


Tlic Ears 

The External Ears* They should be 
evaiiijiied for change m color, displace- 
ments, growths, edema and pain 

Color: They may be cyanosed, pale 
or excessively red 

Auricular Displacement: It is well 
to note if the tw o auricles are identical 
m the angles which they form witli the 
sides of the head While slight differ 
cnees in this respect may be due to 
ordinary anatomical variations, marked 
differences, on the other hand, are most 
likely due to the presence of an inflam- 
matory condition m the ear or temporal 
bone of the bulging side Marked dis- 
placement of one auricle points usually 
to an inflammatory process either in 
the mastoid cells (acute mastoiditis) or 
>11 the wall of the fibrocartilaginous 
meatus (furunculosis) In acute mas 
toiditis the auricle is pushed outward, 
forward and downward The post 
auncular sulcus linear depression be 
tueen the auricle and side of the h^d 
1 $ usually obliterated in suppurative m 
flammation, involving the tympanic cav- 
ity and mastoid cells with or without 
a subperiosteal abscess When tlie dis 
placement of the auricle is outward, for- 
ward and upVNard it usually indicates 
furunculosis of the external auditory 
meatus, a condition much less serious 
although more painful 

Growths' Cyj/j are sometimes found 
about the auricular region These are 
small tumors filled with clear colorless 
fluid and show no inflammation Seba- 
ceous cysts are often observed in the 
lobule or in the skin behind it TJiey 
are commonly caused by the acumula 
non of secretion when die sebaceous 
glands have been blocked for any reason 
In patients subject to gout, to/’/ii, de- 
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posits of sodium bmrate crystals, some- 
times called chaU Slones, frequently ap 
pear in the pinna margin 
Edema A large amount of edema 
behind the ear may be present m both 
mastoiditis and furunculosis In mas 
toiditis firm pressure belimd the auri- 
cular attachment directed against the 
bone will elicit deep seated tenderness 
In furunculosis, such pressure against 
the bone will be painless, wliereas movc- 


The Meatus This should be inspected 
to "iscertam the presence or absence of 
any purulent disclnrges or any obstruct 
ing foreign matter The lympauic mm 
btane cm be inspected through a spccu 
lum illuminated either by reflected light 
or by a small electric bulb within the 
speculum itself The points to note about 
the drumhead are its color, consistencj 
the presence or absence of injection or 
bulging, scars or perforations 



incnt of the auricle from side to side or 
pressure from behind the ear directed 
forward against tlie auricle causes 
marked pain 

Pam When the patient complains 
of pam m the ear, it is well before mak 
ing any instrumental examination of the 
drumhead to look for possible swelling 
and inflammation of the external canal 
Except in infants and very young did 
dreii in whom the 'inatomical relation 
between the drum membrane and ex 
tcrnal meatus is exceedingly dose 
manipulation of the auricle or tragus 
causes absolutely no pain when the in 
flammation is confined to the middle 
car On the other hand ver> slight 
movements of the auricle or tngus are 
extremely painful even m the initial 
stages of a furuncle m the meatus 


The Canal This is examined for mi 

pactions, foreign bodies, local inflamma 
tion, furunculosis or other lesions Tic 
presence of fine hairs in the meatus some 
times obstructs the view of the deepci’ 
parts In such an event the exanimcr 
after Uie insertion of the speculum "i 
apply a little vaseline to the hair> arw 
by means of a cotton tipped probe, 
this means the hairs are made to adhere 
dosely to the walls of the canal 
Discharges Discharges fro'” * 
ear are of diagnostic importance • | 
a history of injury the appearance o 
blood from the external auditory meatus 
if not caused by bleeding 
tissue, indicates a fracture of the s a 
at the base, the blood is often mix 
with cerebrospinal fluid Blood is some 
tunes discharged from the ear m oti ‘ 
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media usually mixed with pus If llie 
discharge is largely pus uitli a slight 
admixture of blood it indicates tlie 
presence of a purulent otitis media or 
m abscess or it may 1 c due to bone 
ntcro is (.hultslcatom I or fungus in 
fectioii III fracture at the base of the 
skull the presence of spinal fluid pre 



Fig 26— Teiiinfi for heannff 


vents the bloody discharge from coagu 
lating a point sometimes of value in 
making a difTerent/al diagnosis 
Deafness The presence of deafness 
liould be detemuned b> any one of the 
hearing tests Deafness may be due to 
faulty perception Conduction deafness 
liny be caused by blockage of the aodi 
lory canal by cerumen foreign bodies in 
flanimations tumors abscess or funin 
culosis also by acute or chronic disease 
of the middle ear or (he eiistachnn tube 
Perception deafness is found m oto 
sclerosis m disease of the auditory nerve 
or tile codilea It may also occur in 
acute infectious diseases and m tumor 
of the skull or the cereWloponline 
ingle or the auditor\ nerve It nnv re 
suit from fr-u-turc of the skull from 
exposure to constant noise for an ex 
tended penod and from the use of cer 
tain drugs such as quinine or salicylates 


Hearing Tests These may be 
roughly earned out in three ways (1) 
A ticking watch is held close to the 
external car while tlic examiners hand 
shields the latieiits eye upon the same 
side The watcli is then gradually re 
moved from the ear until it reaches a 
point where the patient claims he can 
no longer licar it the watch is then 
held at varying distances from the ear 
until it can be ascertained exactly at 
wtiat distance hearing ceases (2) The 
patient is directed to turn his face to 
ward the wall the examiner standing 
from 6 to 8 feet away from hint whispers 
certain words or numbers which the 
patient is asked to repeat This pro 
cedure may be repeated with the ex 
ammer standing at different distances 
or raising his voice An attempt sliould 
be made to test each car separately This 
can only be done by total temporary 
exclusion of the other car The closure 
of one ear with a pledget of cotton held 
by the finger is not sufficient to exclude 
that ear from all hearing This is espe 
aally true when testing by means of 
spoken or whispered words There it is 
necessary to employ special instruments 
devised for that purpose (3) By means 
of tlie audiometer a special instrument 
devised for testing the acuity of heanng 
Tinnitus Aurium (ringing m the 
cars) This nnv be unilateral or bi 
lateml it may be functional as seen in 
the neuroses or it may be due to a 
lesion m the auditory apparatus asso 
ciated with partial or complete deafness 
Tinmtus is a common complaint m mid 
die ear disease otosclerosis impacted 
cerumen Meniere s disease eustachian 
tube obstruction nasal obstruction hy 
pertension mountain sickness tunnel 
sid^ness acute anemia and drug effects 
as from quinine and salicylates 
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The Nose 

The nose is examined as to its color, 
size the condition of the nares the 
presence of discharges or of obstruction 
to respiration 

Color Chronic red nose due to 
dilated capillaries is found m chronic 
alcoholism, acne rosacea, lupus er>the- 
matosus and persistent digestive dis 
orders and m such local skm condi- 
tions as pustules or boils Superfiaal 
ulceration of the nose may be caused by 
tuberculous ulcer or by epithelioma, a 
circular punched out ulcer may be due 
to syphilis 

Size and Shape A coarse broad 
nose IS found m cretinism and myxe 
dema acromegaly causes a gradual iii 
crease m the size of the nose A de 
pressed sunken (saddle) nose is found 
m syphilis m achondroplasia or may be 
the result of an mjurj A nose which 
appears pinched with small nares, is 
indicative of the presence of hyperlhro 
phied adenoid tissue or other chronic 
obstruction which causes mouth breath 
mg Various tumors may affect the 
nose t e angioma carcinoma and 
syphilis 

Playing or Dilatation of the Alae 
Nasi Occurring during respiration this 
IS often noticed m lobar pneumonia and 
other pulmonary affections and cardiac 
disease associated with dyspnea and 
fever It also occurs in neurotic mdi 
viduals when under excitement 
Perforation of the Septum The 
nasal septum may become perforated be 
cause of syphilis, cocaine sniffing mjury 
and as a result of unsuccessful septum 
operation 

Regurgitation of Fluid through 
the Nares This occurs m laryngeal 
iphthena postdiphtheritic paralysis 
itropharyngeal abscess enormously hy 


pertrophied tonsils and m peritonsillar 
abscess (quinsy) Bulbar paralysis and 
cleft palate may also cause nasal regur 
gitation 

Discharges Inoffensive lalcry dts 
charges from the nose are no ed m al! 
cases of nasal catarrh, in the ear!) 
stage of measles, in hay fever, m vaso- 
motor rhinitis, and in acute irritation of 
the Schneiderian membrane and the mu 
cous lining of the nose Pus nia> be 
discharged from the nares cither as a 
result of local infection, or from dram 
age of the antra or the upper smuse> 
Offensive discharges may be caused bj 
an impacted foreign body, nasopharjm 
gea! diplithena, or by lupus winch nffeds 
the nasal chambers Osena may be due 
to canes rhinitis, or sjplnlitic infec 
tion. It IS also found m glanders Bpn 
tans (nosebleed) may be caused by the 
rupture of a blood vessel trauma ulcera 
tion from the presence of a foreign bod) 
or the presence of polypi or neoplastf 
growths Other causes of epistaxis are 
purpura hemorrhagica scurvy, leukemia 
hemophilia aplastic and other t>paa ° 
severe anemia vicarious menstruation 
telangiectasis and excessive high bloo 
pressure. 

Nasal Obstruction This may be 
due to polypi a deviated septum h)pef 
trophied turbinates hypertrophic rlun 
itis acute coryza Iiay fever nasal diph 
theria or foreign bodies m the 
Snuffies is a pathognomonic sign o 
hereditary sypliilis 

The nasal cavities and their contents 
are examined with the aid of a nasa 
speculum by reflected or direct light 
complete examination of the nose an^ 
sinuses requires the vise of special ap- 
paratus and training beyond the attain 
ment of the ordinary practitioner ^ 
pathologic nasal conditions should re 
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ceive attention from a properly qualified 
specialist 

Sense of Smell (See p 6a) In 
various diseases the sense of smell ma> 
be lost (anosmia) it may become m 
creased (Inpcrosmia), or it nuy be per 
verted (parosmia) 

I Anosmia The loss of the sense 
of smell may be a purely local condition 
due to excessive dr j ness of the nasal 
mucous membrane acute and chronic 
rhinitis nasal pol>pi mouth breathing 
pollens or exiremelj offensive odors 
The loss of the sense of smell may also 
result from disease of the nasal accessory 
sinuses disease or injury of tlie oUac 
lory tract bone disease in the vicinity 
of the olfactory bulb basal meningitis and 
tumors or gumma affecting the olfactory 
nerv e Anosmia is a frequent complaint 
m neurasthenia and Iiysteria and is at 
times found m locomotor ataxia Um 
lateral anosmia may be due to local 
disease of one of the nasal chambers 
or disease of one hemisphere of the 
brain 

II Hypetosmia Increased sensi 
tiviiy to odors is usually found among 
those who possess a hypersensitive nerv 
ous system or among people who are 
susceptible to certain odors 

III Parosmia A perverted sense 
of smell to the extent tliat the usually 
accepted agreeable odors are shunned 
as offensiv e and disagreeable odors are 
accepted as pleasant is found m certain 
functional nervous derangements and in 
some forms of nasal catarrh Kakosinia 
IS the perception of bad odors when 
they are nonexis ent Tins is sometimes 
found as hallucinations m certain ps> 
choses head injuries and rarely in tu 
mors of the hippocampus 


Tlie Aloutli 

Irt studying the mouth the condition 
of the lips the gums the teeth the 
buccal mucosa the tongue the pharynx 
and the larynx as well as the odor on 
Uie hreath should be considered 



F g 27 — Technic for inspect on of teeth, 
gums and lips 


The Lips 

An examination of the lips is not 
complete unless they are everted so as 
to expose their buccal surfaces 

111 anemia and wasting diseases the 
lips are usually pale in color also after 
heniorrliage and m prolonged fevers 
Tliey may be very dry m conditions of 
exhaustion and extreme thirst The lips 
are red m certain forms of indi 
gestion or after exposure to cold fis 
sureS at the angle of the mouth ( cheilitis) 
are found m the toothless in vitamin 
deficiency and in those who for any 
reason have a continual dnbblmg of 
5ab«^ Lip fissures in infants and young 
children should arouse suspicion of con 
genital syphilis and of some nutntional 
defect 
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Herpes (vesicles) Commonly known 
as cold sores these often appear in 
malaria pneumonia typhoid fever acute 
coryza and many other febrile diseases 
Eczema Tins usually occurs on both 
tips They are dry fissured bleed easily 
and are often covered with crusts 



28--Harel p and clefi palate 
A congenital malformation 

Chancre The initial lesion of syplii 
hs not inlrequeiitly makes its appear 
ance upon the hp I, ,s diaractenred 
hy an indurated base and gives off a Him 
secretion and is usually accompanied by 
enlargement of the submaxillary glands 
In considering the nature of a sore 
upon the lip nhich suggests chancre the 
history should le minutely scrutinized 
numerous instances are on record of m 
oocent extragemtal sjplnhtic mfeetton 

"Inch has taken place upon the lip A 
classic ci^ple .s that cited by Scham 
berg nhcre a number of young girls 
'sere thus infected by playtng LLg 
kathcring nhere one 

^..oc, J, ^aTsStVi/ir 


of the male guests was in the actne in 
fective stage of sypliihs 

Condyloma Lattun The muLOus 
patch characteristic of s}'philis com 
monly appears on the lips in the form of 
a flattened, strictly delimited area coated 
witli graj exiidite and is. usually found 
at the angle of the mouth 

Epithelioma This is one of the 
most malignant fonns of skm cancer 
Its early identification is of the utmost 
importance In the mi tal stages there 
is a possibility of confusing it « th 
chancre Trauma especially long -con 
tmued trauma ns from constantly hold 
ing a pipestem at a certain spot between 
the lips or continual irritation b) a 
jagged tooth or bndl> fitted artilicisl 
denture pla>s an important part m ihfi 
etiology of epithelioma of the lip In tl e 
differential dngnosis the liistorj is of « g 
nal importance Chancre is co nmoner m 



Fig- 29 — Chancre of Lp 

young subjects while epithelioma m aoy 
location seldom appears before the age o 
40 though a sufficient number of excep" 
tions to this rule have occurred to render 
the diagnosis still more difficult *1^® 
appearance of early lip epitheliona 
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simitar to the common cold sore a pain 
less crack fissure or other break m the 
continuity of the mucous membrane of 
llie lower hp (less than a per cent of all 
cases occurring upon the upper (ip The 
lesion IS cmcrcd b) a crust or scab 



Tig JO— OaiKjjIoma latum (mucous patch) 


which leases i raw surface when re 
moietl and nnmediateJ) re forms with 
out any tendency to healing The ulcer 
gradually becomes indurated at the edges 
and increases in size slowly seldom 
giving the patient pain or inconvenience 
until it IS well advanced Later involve 
ment of the cervical and submaxillary 
glands will take place An) hp lesion 
which does not Iieal promptly espeaally 
m a patient of middle age or over or 
where no luetic history is obtained 
should be carefully w atched and v igorous 
measures instituted as soon as the need 
for them becomes apparent as prac 
tically all hope of cure hes in early 
recognition 


Carcinoma This is usually second 
ary to carcinonn in its immediate 
vicimty In rare instances primary car 
cinom'i of the lip ma) be manifested 
Tuberculous Ulcer This is not 
unLOiiimonl) seen among tlie chronic 
actively tuberculous The ulcer is usu 
ally situated at the inner portion of the 
hp close o the angle of the mouth 
The diagnosis may be verified by patho 
logical examination 

Angioneurotic Edema This ma) 
occur u()on either 1 p as a sudden pain 
less disfiguring sivcllnig rLsemblmg a 
bee sting or mosquito sting Ihe swell 
mg may disappear m a comparatively 
short time on (he administration of 
epinephrine 

Harelip Tins is i congenital de 
formit) of tlie upper hp It ma) be 
unilateral and alTcct a small portion of 
the hp the entire hp or extend to the 
hard palate or it may be bilateral 



Fig 31 — Epithel oma of the lower 1 p. 


The Gums 

Color The color of the gu ns has 
important diagnostic significance In all 
forms of anemia tJie gums show marked 
pallor If tliC) display a bluish line at 
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the teeth edges it is indicative of lead 
poisoning, a greenish line in tlie same 
location may indicate copper poisoning, 
in scurvy the gums are of a purplish 
color, a bluish red tint is mdica 
tive of mercurial stomatitis A red 
line on the gums of a young adult 


mercunal or by radioactive substances 
and in some constitutional diseases like 
diabetes, leukemia, tuberculosis and cer 
tain digestive disturbances, and in Vin 
cent’s angina 

Stomatitis’ This IS an inflammation 
of the buccal mucous membrane It may 



affect the entire mouth or only tlie guma 
tlie cheeks, the tongue or any local por 
tion of the inoutli The lesions may be 
erytliematous, macular, papular, pustu 
lar, or ulcerative It may occur as the 
result of local or general infection or of 
trauma 

Vincent’s Angina (trench mouth, 
necrotic gingivitis) The gums are ul 
ceratcd and necrotic, a white line of 


Fig 32— Caraiioma of lip 


probably indicates gingivitis, though 
>t may bo due to one of scieral 
possible affections of the teeth t e 
to pjorrhea, or lack of proper hygiene 
of the mouth In a child it is often 
an early sign of scurvy As temporary 
hjpereiina may confuse the e-iamiiier iii 
dcteriinnmg the presence of a definite 
■lie of color upon the gums, it ,s well 
to insert a toothpick or a piece of white 
paper beliveen the gum ntargins, thus 
raising them slightly , ,f the discoloration 
remains after ihc gum margin has been 
raised it indicates a true discoloration, 
mther than a temporary hyperemia 
Spongy Gums This and nicenilion 
upon the gums are often found in ginei- 
'■lis, particularl, when ihe teeth have 
been ill kept, also when there arc large 
dciKisils of tartar upon the teeth, or m 
the presence of gangrenous sloiuatilis 
scunj, poisoning by phosphoms. by 



Fig Vincent’s angina affecting 
the gums 


necrotic tissue covers the tooth margu’’ 


and extends downwards, often spr 


wkiciius uownwaras, emeu af — 
mg to the hps, cheeks, tongue and 
\nv TKa tvscsl. a— r1 hv the 


•••s luc ups, cnecKS, longuc y 
>nx The teeth are covered by * 
necrotic exudate, and the mouth odor u 
extremely fetid 
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The Teeth 

Eruption of the Teeth It is im- 
portmt for everj prictitioncr of medicine 
to be fitmbar »ith the approxjiinte time 
w hen both the deciduous and pennanent 
teeth should appear 
It IS exceedingly necessary to know 
when a deciduous tooth either should be 
or may be extracted 
Deciduous Teeth: The commonest 
order of eruption is 

Two central incisors in the lower jaw, 
at SIX to nine months 
The four upper incisors appearing in 
pairs from 8 to 12 months, tliose in the 
center coming m before the lateral pair 
Two lower lateral incisors 12 to 14 
months 

Four anterior molars from 12 to 15 
montIts 

Tour canines from 18 months to 2 
>ears 

Four posterior molars between the 
second and third years 
A child one > car old should, therefore, 
have SIX teeth , at a >ear and a half old 
it should have 12 teeth, at two years 
16 teeth, and between two and a lialf 
and three jears 20 teeth 

When the deciduous teeth have re 
niained m position some jears their 
apices begin to be absorbed to make 
room for the subjacent development of 
the permanent teeth Such absorption 
begins from two and a half to three 
>ears before the permanent teeth erupt, 
and continues until the whole of ‘the 
root has been absorbed, when the tooth 
IS or should be, shed When the per 
manent teeth erupt their roots are not 
fully formed, and the apical foramina 
are large and patent , absorption of 
toxins, bactena and dangerous drugs ts 
very likely to occur, if they gam access 
to, or are applied to, the pulp during 


the stage of open apices, either in de- 
ciduous or permanent teeth The ages at 
which the apices are "closed ’ are from 
two and a half } ears to three j ears after 
the eruption (except the canine teeth 
which are nearly complete at eruption) 
Permanent Teeth. The permanent 
teeth come in as follows 

First molars at six j ears of age 
Inasors at seven to eight years 
Bicuspids it nine to ten j ears 
Catimes at 12 to 14 jears 
Second molars at 12 to 15 years 
Third molars ("wisdom teeth’ ), 17 
to 25 jears 

Rickets cretinism, sev ere anemia and 
hereditary sjphihs usuallj delay denU- 
hon 

Irregular DeiUilwn The upper teeth 
nny erupt before the lower in cretinism 
rickets and malnutntion 
Inspection of the Teeth It is 
imperative that every general physical 
examination should include a careful m 
spection of the teeth It is now umv ers 
ally recognized that a host of ailments, 
formerly attributed to a wide variety of 
causes, owe their origin to some focal 
infection m the mouth, most commonly 
an alveolar or pcnapical abscess 

This writer sounds a note of warning 
against the present tendency to over- 
emphasize the importance of oral sepsis 
to the exclusion of everything else The 
general examination should include a 
careful survey of the condition of the 
teeth, their general appearance as to 
health and cleanliness, whether they are 
decajed or loose, and if they present 
any noticeable abnormalities It is also 
important to observe whether the pa 
bent IS vveanng any kind of artificial 
denture 

Complete examination of the teeth 
cannot be made without resorting to 



192 


Oingiiosis 


radiography and this aid should always 
be called in if the examiner has any rea 
son to suspect the presence of infective 
foci 

Decay and Malformation Caries 
Decay and loosening of the teeth is 
usually found m badly nourished and 


cirly life while piilci licth niaj be the 
result of scicrt stoinitilis during child 
liood Both conditions result from h)^®- 
pUsta of the enamel 

Hutchinson s Teeth Tins is a 
designation ajiiihed to the notched an 1 
narrow edged pernnnent incisors often 



Fjff 34 — Hutdunstms teeth 


feeble children and in adults who do 
not carry out proper hygiene of the 
mouth likewise in the presence of dia 
betes rickets scurvy pyorrlica alveo 
laris cliromc phosphorus poisoning and 
mercurial stomatitis 
Furrows In an adult these may usu 
ally be attributed to severe illness in 


characteristic of congenital syplul’^ 
tooth IS short and narrow smaller 
the cutting edge than at the root t e^ 
IS usually a single narrow and discolor 
notch at Uic cutting edge. The tee 
are as a rule irregular and set 
apart While Hutchinson s teetli ^ 
regarded as indicative of congcnr 
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s^phJjs, the} are not nnanaW} of such 
ongm 

Sordes (filth) Tins is tlie collection 
of dark brown foul matter upon the 
teeth which is sometimes seen m con- 
ditions of prostration, or m piiemnoma, 
t>‘phoid fe\er, and whejie\er the tjphoid 
state IS present It consists of a mix- 
ture of food, epithelial matter and micro 
organisms 

The Tongue 

The tongue is to be studied not onlj 
for local disease, but also for signs of 
s>stemic affections 

Size: Macroglossia (large tongue) 
This IS usually congenital, though it nuv 
occur later m life as a result of in 
fiainniation of the Ijntphacics, glossitis, 
Ludwig's angina, actinoni) costs, acro- 
megaly, or m>xedeina. Localized swell 
mg of tlie tongue may be caused by 
such tumors as gumma or carcinoma 
b) c> sts, fibroma, b> foot and mouth dis 
ease, and b) local trauma 

Microglossia (small tongue) This 
may occur because the tongue lias be 
come somewliat atrophied as a result of 
severe hemorrhage It is seen also in 
an advanced s'ate of emaciation, m 
anemia, or m convalescence from ty 
phoid fever Disease of the hjpoglossal 
nerve, hidiur axsd cerehraJ -sy^ib- 

ilis may cause a slight atrophy of the 
tongue Local diminution in size may 
result from a gumma or the extensive 
scar formation foHow^^g a deep ulcer 
or other injury 

Tongue Lesions Scars. These have 
a diagnostic significance because they 
may occur as a result of injurj, such as 
accidental biting of the tongue, or bitn^ 
during an epileptic seizure, restless sleep, 
careless mastication, or from a blow upon 
the chin while the tongue was protruded 


Bulbar palsj sometimes causes ulcera- 
tion of the tongue which results in the 
formation of scars 

Fissures These are at times found 
m perfectly hcallli> individuals , the 
cause of tins phenomenon is obscure, 
and occasionallj it may be due to vita 
mm B dehcicncj , it does not in any 
waj interiere with function Very deep 
and indamed fissures ma> be due to 



Fig j5— Simple ufeer of the tongue 


dissecting glossitis, a freguent result of 
s)pluhttc infection, and to leukoplakia 
A fissured tongue may be caused by a 
broken tooth, and it may result from 
chronic d>sentery, diabetes mellitus 
and chronic hepatic disease 

Tumors. These may be benign or 
malignant (See Fig 37, p 195) 

Benign tumors are fibroma neuro 
fibroma hpomv fibrolipoma, keloid 
cjsts Awgavs.' and pa- 

pilioma. These are usuallj free from 
pain, do not cause metastasis and do 
not ulcerate. The lymphatics at the 
angles of jaw and of the neck are not 
affected 

Molignant tumors are carcinoma and 
sarcoma They usually ulcerate, cause 
severe pain and give rise to metastasis 
and enlargement of the nearby Ijmph 
glands 

Ulcers: These may result from sjph 
ihs, tuberculosis, or stomatitis, the last 
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by purple, dark hravju, and hlacK de 
postts 

Strawberry or mulberry tongue is pa- 
diognomonic of scarlet feier, being so 
called because of the peculiar redness 
of the tongue and its raised papillae 

Glossophylia, black tongue is a con 
dition m which the tongue has a blach 
coat upon the dorsum which is due to 



Fig 37— -Tutnor of the tongue 


the presence of microph) ics It nia> also 
be due to vitaium Bs deficicncj Blacl 
tongue m the dog is analogous to pel 
lagra m the human Tiie tongue may 
be stained broufti by the use of choco 
late, hconce, tobacco, laudanum or rhu- 
barb, while iron bismuth and charcoal 
cause a black stain upon it 

Staining and siipcrfictal necrosis of 
the tongue may be due to the ingestion 
of corroswe substances, hjdroclilonc, 
sulphuric and nitric acids will stain it 
yellotv, it will be turned white by the 
action of ammonia, corrosive subbmate, 
carbolic, and oxalic acids , caustic alJta 
1 es, fruits and wme will cause it to 
turn red 

There are a number of conditions in 
which the tongue assumes a shape, dis 
coloration, and dryness sufficiently defi- 


nite to Jmi e diagnostic importance 
Among such are the thin white furrow- 
ing of the tongue (often noted m perfect 
liealtii especially in smoXers and mouth 
breathers) characteristic of nasopharyn- 
geal catarrh, caries of the teeth, mild gas- 
tric catarrh, and mild febrile conditions 
A flabb>, swollen, indented tongue, uiu 
fornil> covered with a >ellow pasty 
‘fur,* particular!} on ansing in the 
morning, is often seen in those who 
smoke much, or use alcohol freely it is 
also found iii patients suffering from gas 
trills and nephritis, and in long contin 
ued levers m which the temperature 
does not rise ver> high A tongue that 
ippears narrow, tJjc center covered with 
a iliick rough fur, the median fissure 
deepened and the up and edges red and 
denuded, is eiiaracteristic of the t}phoid 
slate and is usunll} seen in t}phoid fever 
A dry, brown fissured tongue which is 
protruded slow)} and tremulously, and 
not withdrawn until the patient is told 
to do so, IS often met with in those who 
arc critically ill, a desquamating tongue, 
protruded and withdrawn in the same 
manner, indicates a similar condition A 
dry red (‘ beef} ) tongue is seen in low 
fevers associated wiUi severe toxemia, 
dysentery, hepatic absccss and chronic 
intestinal catarrh, when the tongue be 
comes moist and the coating gradually 
disappears it is an indication that the 
patient is recovering A tongue which is 
gray md flabb) with red irregular spots 
so that It has a worm eaten leaf} ap 
pearance, is olten seen m disease of the 
buccal mucosa occurring m diildren 
Unilateral furring of the tongue is often 
the result of irritation of the second or 
third division of tlie trigeminal nerve, it 
IS also noted in unilateral paralysis of 
the tongue Localized small furring may 
be caused by a roughened tooth, by local 
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mflammation, or by an inflamed tonsil 
A grayish coating of the tongue m adults, 
or a white coating m children may be 
due to thrush, in which case other parts 
of the buccal mucosa will be similarly 
affected A small, pale, smooth tongue 
IS characteristic of pernicious anemia 

Manner of Protrusion. Very sick 
patients will protrude the tongue slowly 
and incompletely , it will be put out with 
hesitation and not immediately with- 
drawn unless the patient is told to do so 
This IS especially noted in advanced cases 
of typhoid fever, or any condition pre- 
senting the typhoid state, and m general 
toxemia, the tongue will be tremulous 
m the early stages of typhoid and in 
meningitis, in chorea, it is thrust out 
with a sudden peculiar jerU, and imme- 
diately withdrawn 

General tremor of tlie tongue is noted 
in alcoholism, asthenia, Graves’ dis- 
order, and in bulbar palsy, in the last 
mentioned it is accompanied by fibrillary 
twitchmgs Deviation of the tongue 
toward tlie paralyzed side may occur in 
hemiplegia when the face is affected 
When the tongue deviates toward the 
sound side, it indicates a lesion m the 
medulla 

Spasm of the tongue occurs in stut 
tering, also m multiple sclerosis, general 
paresis and melancholia 

Impcdtincut in the poiucr of protrusion 
of the tongue frequently occurs m pare 
SIS, diphtheritic palsy, progressive mus 
cular atrophy and some forms of hemi- 
plegia The tongue cannot be protruded 
by patients who haic spasms of the 
muscles of mastication, general convul 
sions, tetanus ( ‘lockjaw"), or any pain 
ful condition of the muscles which pre- 
icnts the mouth from being opened, such 
as trismus neonatorum, strychnine poi- 
soning and at times, hysteria and ^p,. 


lepsy Inability to protrude the tongue 
may also be the result of irritating le- 
sions m the region of the fifth nerve, or 
of chronic spasms of the muscles of the 
jaw, wlien tiie teetli are "chattering 
from cold or mental excitement, or dur 
ing a chill This condition occasionallj 
occurs also as the result of some irnta 
tion of the teeth and jaw 

Taste • There are four primary taste 
sensations perceived by the tongue 
Sweet, bitter, sour and salt, a combina 
lion of any two or more of these pnmaiy 
taste sensations may be recognized 
Complete loss of the sense of taste may 
result from bilateral disease of the chorda 
tympani nerve and from disease of the 
gustatory fibers of the glossophao'^E^*' 
nerves Partial loss of taste may result 
from disease of the gustatory fibers or of 
the chorda tynipam on one side 
Technic ioi Testing Taste Seiis^ 
tions' Small quantities of quinine solu 
lion, vinegar or hydrochloric acid solu 
tion, syrup and sodium chloride may ^ 
placed m succession upon the protruded 
tongue, the patient being asked to pomt 
to one of four cards with the proper 
answer, ‘sweet, sour, bitter, salt ’ etc. 

Gustatory Agnosia: Loss or impair 
ment of the sensation of taste may he 
due to an unhealthy condition of the ho 
gual mucous membrane, involving the 
"taste buds," the end organs of the gu> 
tatory nerve fibers Agnosia may be pres 
ent when the tongue is heavily coated, or 
when it has been in contact with some 
irntating substance Agnosia is often an 
associated symptom of acute cor)^ 
Aside from the conditions already nam ■ 
the loss of taste sensation often occurs m 
basal meningitis, when tumors are pr^^ 
ent, or when an injury to the head has 
taken place The sensation of taste is 
usually lessened when the tongue is dO 
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Parageusia: Perversion of the sense 
of taste may result from the admmistra- 
tion of such drugs as potassium iodide, the 
bromides, or tartar emetic “Bad taste" 
IS usually one of tlie complaints m gastro 
duodenal catarrh, jaundice, and other 
conditions which produce a “furred" 
tongue Perversion of the taste sensa* 
tion IS present in certain functional nerve 
derangements, such as li) stern or the 
hallucmations of the insane 

Lingual Pam: This is found iii the 
presence of local lesions of the tongue 
111 glossitis, fissures, malignancy and in 
peniicious anemia, also in nucrocytic 
and microcj tic anemia, m sprue, pellagra 
and V iLmim B deficiency 

The Palate 

Tlie palate should be examined to 
ascertain its color, and the presence or 
absence of rashes, mnamnution or pa 
ralysis A rash is often visible upon the 
palate in measles, giving an appearance 
of minute circumscribed vesicles (Koplik 
spots, also seen on the cheek) Mucous 
patches are seen as a manifestation of 
secondary sj-pliilis and vesicles arranged 
m circles upon the soft palate and the 
pharyngeal wall which are painful, are 
an indication of herpes of the throat 

Swelling of the Uvula* This is often 

.nsiViifts’ At tfv^ 

the pharynx and tonsil The uvula may 
also become edematous m nephritis, in 
severe anemia, m angioneurotic edema 
Or in grave cases of general debihty 
Membranous exudate upon the uvula 
extending to the palate is usually caused 
by diphtheria and Vincent s angina 
Bloody extravasation of the uvula is 
noted in purpura hemorrhagica and cer- 
tain other cases of hemorrhagic diathesis 

Paralysis of the Soft Palate* This 
may result from diphthena, neuritis, buJ 


bar paralysis, tumor at the base of the 
brain, basal meningitis and vertebral 
canes 

Anesthesia of Soft or Hard Pal- 
ate: This may result from disease which 
involves the second division of the fifth 
nerve 

The Tonsils 

A careful inspection of the tonsils is 
in essential part of every physical ex 
animation It should be noted carefully 
vvlicther they arc hypertrophied or m- 
flanied or cov ered by any exudate The 
condition of the erj pts should also 
be scrutinized Enlarged and inflamed 
tonsils may be due to an acute mflam 
Illation, such as follicular tonsillitis in 
fluenza, pharyngitis, scarlet fever, diph 
theria acute mononucleosis, agramilo 
C)tic angina and otlier infections 

Hypertrophy of the Tonsils This 
usuall) becomes clironic in early child 
hooil The examiner should bear m 
mind the fact that a focus of infection 
may be Indden lu the tonsil, even when 
to all appearances upon a superficial 
examination the tonsil seems healthy 
As m (he case of the teeth an infectious 
focus in this location may be the cause 
of constitutional disturbances in a re 
mote part of the bodj, a possibility 
which must always be considered 

Exudates A whitish gray punctate 
exudate which occupies the crypts or 
the surface of the tonsil may be due to 
jolUcular tonsiUilis, a gray and conflu- 
ent exudate spreading to the pillars, 
the fauces the soft palate and other 
neighboring structures is probably 
caused by diphlhenfic infection Sucli 
a membrane may be removed, but it will 
leave a bleeding surface Deep circular 
ulcers which present a gray surface 
while the remaining portions of the ton 
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sil appear normal result from syphthhc 
injecUon In tuberculosis of the larynv 
or pharynx irregular grayish ulcers will 
often be visible upon the tonsils the 
exudate frequently having the appear 
ance of frog s spaw n In an elderly per 
son deep spreading ulcers upon an 
enlarged tonsil winch give off an offen 
sue exudate should arouse a suspicion 
of maUgnancy A he.ivj graj.sh exit 
date upon the tonsils alone or also upon 
the gums nia) be caused by Vtucent s 
angina A healing throat after tonsillcc 
tomj causes a thick grajish exuda e 


The Pharynx 

The pbarjnx is examined as to in 
namnntor) conditions exudates and 
ulcers 


Redness This ina\ be caused bv 
101110 plnrvngtij, often seen m naso 
pharjiigcal catarrh innucnza tonsillitis 
scarkt fever \ mcent s angina dipli 
t icrn i,„l 11, c earl) s ot measles 

I'rodiiccd li) foo 1 lint 1, loo hoi or loo 
cold 


the ninth nerve Acute gastritis and 
esophagismus will often cause patients 
to complain of the sensation of a lump 
in the throat 

Spasm This is usually a functional 
disorder It may be present in hjdro- 
phobia, tetanus or strychnine poisoning 
it IS also found in neurotic and h)steri 
cal individuals 

Paralysis This is caused b> a lesion 
which involves the ninth and tenth era 
Ill'll nerves it maj a’so be seen in bulbar 
paralysis Landry s palsy (acute ascend 
ing spinal paralysis) basal meningitis 
cranial tumors or aneurysm and sonl^ 
times in neuritis 

Dysphagia (pain or difficulty JQ 
swallowing) This may be caused by 
disease of the tongue swelling of tie 
tonsils disease affecting the muscles of 
the neck and by any iiiflammator) con 
dition of tile mouth tongue pharynx 
or larynx due to ulcers or o her reaction 
to irritation Dysphagia may also Ixt 
caused by ulceration stricture, or bi 
the presence of a tumor of the esopluigT^ 


Ulcerations Tlicsc „n) Ik causal 
li) s)pliil,s tiibcmilosis diphlhern can 
ccr anj lupus Small ulcers may also 

sumL 7 " l’'"Ung.l.s and 

s iiihr ulcers sometimes found m 

p , ot Uphold leeer 

Buljp"sfor»ardof,hepo>,er,orptar,u 

e^l M dl mdieiles the caislencc S a 
mro,duon,eal aheeess or an abscess 
■luetocanesofiheccriical lerlebme 

coudmous eaist „h,ch a/Tect ihe glosso 
plcirjuieal or , nci.moi,astr.c ueraes Ii 
IS alio seen in di, luhcria bulbar leirah 
SIS and ueunus Gl„l „s /,)„.nc»s „„ 

ccuuo lump m ,|,e 

'iv.mil) esiiuesKd m b)iieru and u said 

10 U due to a functional diiiurlance of 


which constricts the lumen or by an 
aneurysm 

The Urealh 

Tlic odor of tlie breath will 'OO 
cording to llie kind of food or drug 
which may have been ingested Sucb 
odors as those of orange piucappk 
onions or garlic are familiar exainpk® 
of foods which impart a distinctive 
to the breath An odor like tli.it of 
peach kernels is mqxirtcd to the breath 
by hydrocyanic acid , a garlicky odor bv 
overdoses of arsenic. Opium ether 
clilorofunn and alcoliol liav c welt ll e'f 
characicnslic odor winch needs no dt* 
cnption An unpleasant foul odor of •' ^ 
breatli is often caused by stonviUUi 
canes of the teeth necrosis of tl e ja"’ 
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tonsillttis, diphtheria, abscess and gati 
grenc of the lung, and by fetid bron 
chitis, bronchiectasis and pyothorax 
Vinous forms of gasiromtcsiinal dis 
tiirbanccs associated with indigestion will 
impart in unpleasant odor to Uu 
breath A 'strong odor on the breath 
nia> also be due to pharyngolaryngcal 
catarrli or mav be caused by \anous 
disturbances in the nose or its com 
luunicatiiig sinuses 

\ iiriiioiis odor of the brcatli is indic 
atne of uremia while a s^icctish odor 
suin' ir to lint of o\crripe apples is 
oltcn fuimtl jjU mtlb/us par 

ticiilarly «liiniig the coma stage \ii odor 
like tliat of the breath of carmioroui 
aiiimaK is often noted in those who arc 
cnticall) ill and who are sufTcrmg from 
marktii acidosis or all alosis 

The Neck 

Tilt nctk IS txamiucd In msiiccuon 
(lalpatioti and at (lines also b> ausctilta 
tioii 

Inspection The color of the skin 
Msible glands visible pulsations and eu 
largeinents are thus studied 

Palpation The glands are studied 
as to tiieir iiiobilit) consistency and 
size Pulsations are studied as to ibcjr 
origin, whether arterial or venous 

Technic for Palpating Glands of 
the Neck For the posterior cervical 
cliim of glands the patients head is 
sliglitly bent forward and the examiner 
runs the fingers of both hands along the 
trapezius and occipitofrontalis muscles 
The anterior clnin of glands are studied 
m a similar manner preferably with one 
hand tlie liinmb being on one side of 
the neck and the index and middle 
fingers on the other The patient s chm 
is tilted upward while the examiners 
band is slid up and down along the 


side of the neck In order to determine 
the position of tile trachea, the tiiumb 
ts placed between tlie anterior belly of 
the sternocIcKlomastoid muscle imme- 
diately above the suprasternal notch The 
JUiiount of space on one side of the 
trachea as palpated with tlie thumb is 
compared witli tlie space on tlie opposite 



Fig J8 — Palpating tracliea to note its 
Position and proximity to the sternocleido 
tiiastoid muscle 


side A narrowing indicates devntion 
of the trachea toward that side (lor 
tccUmc for the detection of arterial and 
venous puhations, Sec p 524) 

Two Methods of Palpating the 
Thyroid Gland (1) The index finger 
and thumb of one hand or the index 
finders of both hands gently grasp the 
anterior portion of the neck near the 
anterior bellies of the sternocJeidoinas 
to«l muscles immediately above the 
clavicles , if any mass is felt the patient 
IS nsked to swallow flic thyroid gland 
when enlarged may be felt moving up 
and down during deglutition 
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2 The patient tilts the chm upwards 
the examiner gently presses the index 
and middle fingers of his hand against 
the lateral aspect of the trachea thus 
pushing It aside and the thumb of the 
same hand palpates for the thjroid gland 
during the act of deglutition 

substemal thjroid ma> be outlined 
onl} b> percussion and the x ra>s 
Tracheal Tugging This may be 
elicited bj having the patient sit up 
right head somewhat lowered Tlie ex 
aminer stands behind the patient and 
hooks the first phalam^ of each index 
finger above the suprasternal notch thus 


The neck is also studied as to its 
mobility the condition of its glands the 
presence of existing pulsations in exoss 
of those normalh present and for the 
presence of tender areas and rashes 
If the neck is more freely movable 
than normal it indicates that a fracture 
of some of the cervical vertebrae has 
occurred or a complete relaxation of the 
muscles from loss of nerve control has 
taken place Any disease of the necl. 
which affects its mobility is apt to tahe 
the form of ngiditj which may be si ght 
or marked 


supporting the cricoid cartilage A steady 
rlij thmical pull or tug $y nchronous w ith 
the heartbeat when felt by the palpat 
mg fingers indicates a tracheal tug The 
sign IS often present m aneuiysm of the 
aortic arch 

Tracheal tugging ma) at times be 
found in simple nonaneur>smal dilata 
tion of the aorta m mediastinal tumors 
adhering to both the trachea and aortic 
arch and m other inflammatory condi 
lions of the mediastinum involving the 
aortic arch 

The neck muscles are studied as to 
rigidit) and tenderness Touching or 
feeling the muscles will usually elicit 
tenderness when present Rigidity of the 
neck muscles is detennined bj grasping 
t ic prominent muscles between the 
thumb and fingers and noting their de 
gree of elasticit) R,gi Juj of the neck 
IS a whole IS determined bv the examiner 
il'I pii g Ins liand under the ocaput and 
an attcnij t is nude to raise the head 
off the pillow In the presence of ngiditv 
mstcal of.hc head flexing the entira 
bod} is lifted 

Auscultation Tins is empIo>cd for 
ibc dctcminuticn of a venous hum or 
a murmur 


Rigidity of the Neck Thismav be 
caused by disease of the cervical verte- 
brae bj spasms of the cervical mu'cles 
inflammatory conditions of the threat 
inflamed cervical glands furuncles or 
carbuncles meningitis tetanus and 
stiychnme poisoning Torticollis vvrv 
neck may be congenital or acquired as 
a result of scars cervical nb disease of 
the cervical vertebrae adenitis tonsil 
lilts rheumatism retrophaiyngeal ab- 
scess enlarged cervical glands injur) to 
the sternocleidomastoid muscle and cere- 
bellar tumor 


The Glanda 

Normal!} the thyroid gland is barely 
visible pathologicall} it inv} be enlarged 
either slighll} or to a marked d^^e. 
Afoderate enlargement if not due W 
Graves disease docs not give nse lo 
an} S}-niptonis and may often be ob- 
served m adolescent girls at tlie tune of 
puf>erty sometimes also after childbirth 
or dunng the menopause. 

Cystic goiter is the usual cause of a 
great!) enlarged th}roi(L The 
nu> I>e grcatl} h}-pertrophied }Ct 
rise to no other s}mptoins tiun thos*^ 


pressure. 
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Parcnc/iyiiatous goiter causes enlarge 
ment with few s>niptoius 
Exophthalmic goiter (Gra\es’ dis 
ease) js a disease in \\hicli tlie tliyroicl 
gland inaj become enlarged and present 
a defimte group of sjmptoms (s>n 
drome) including exophiha]ino» tadiy 



Fig 39— Hodgkin s disease. 


cardia, tremor and at times mental dis 
turbances The eje signs are discussed 
on pp 182 and 779 

An abnormal enlargement of the thv 
roid which pulsates is due to \ascular 
changes (struma vasculosa) niis at 
times lias to be differentiated from di 
lated aorta or aortic aneurysm occupy 
mg the suprasternal notch (See p 
531) 

Atrophied thyroid is recognized by a 
peculiar depression in the location of 
the gland, a condition found m myxe 
dema and cretinism 

Glandular hypertrophy occurs m >ari 
ous suppurative diseases especially in 
childhood For diagnostic purposes the 
glands should be studied as to their 
position size and consistency i e hard 
or fluctuating It should also be noted 
whether the swelling is of an acute or 
chrome type 


At the angle of the jaw, behind tlie 
ramus the glands m the upper part of 
the neck will often become acutely 
swollen m diphtheria tonsillitis, scarlet 
fever German measles and other exan 
thcimta also m erysipelas glanders or 
retropharyngeal abscess and occasion 
ally in canes of the teeth 

Chrome cnlargcinciit of the cervical 
glands may be found in the following 
diseases In titbcrculosts the glands are 
large matted and show a tendency to 
suppuration In s\phihs they are bilater 
ally affectetl small and hard and do not 
suppurate In Hodgkins disease the 
glands are large isolated and nonsup 
purating and are associated with glan 
dular hypertrophy in o her parts of the 



Fig 40— Benign submaxillary tumor 


body In lymphatic Iciikctnta the cervical 
glands may be greatly enlarged tliey 
are soft freely movable under the skin 
not tender to touch and do not suppu 
rate The overlying skm is not inflamed 
In this disease nearly all the superficial 
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l)iiiph nodes become enlarged In lyin 
phosarcowa the cervical glands grow 
rapidly and form large masses They 
are not freely movable underneath the 
skin are often tender to the touch and 
fiave a tendenci to infiltrate the adja 
cent structures In status lyiitplialicus 



1 >>> •!!— nranchial cjst 


iMibr, ghmUnrcnl 
nblt lilt) seldom btcomc verv hrgt 
llii'. coiulmoii (ouiiil 111 cliiMhood and 
I' ireoiii,niiiid li, llig s,giignl cliswil 
npixnniigg oI Ills jiiiij ,,, 
cliil.l lari,g iohmIs cihrggd ll.>i.„,> 
gliiid aiid liiiiopUT,!-! of ilic heart and 
hitKxl Vitstla 

(v|Hxific parotitij,) presents 
m acute swtllmg which aiipcars pist m 
'««it ind mitnclnlch 1 dimd the car 
The cart lid Knu li notks ^^c soinrtniirs 
cnlarj.id as a result of an iiillamiiiatorv 
ctniduit II of tile pliAiyiix and of the shm 
f f the face 

In gumma iht swelling i$ at first liard 
the ovtrl)iug skin becomes red. lattr 
Ihc mass softens and breaks down, form 
"'K a punched out ulcer 


The posterior co-vical glands, partial 
larly tliose lying under the upper cc 
tremities of the trapezius and ocapi o* 
frontalis muscles often become enlarged 
as a result of eczema of the scalp pedic 
iilosis capitis, or of syphilis 

The group of superficial cenical 
glands above the clavicle is often h)per 
tropliied as a result of cutaneous dis 
ease upon the f ice neck or external 
car 

The glands of the fubiiuiiillar^ gro / 
Ilia) be eniirgetl because ot canes ui 
teeth stomatitis, tonsillitis muini>' ')ll' 



Fib -IJ — Nctinonijcosii. 

ihs, and cancer of the longue or lo«r^ 

hp 

I nlargcmcnt of the glands iiumcdi 
atcl) above the Ictl clavicle i» 
found ill nialignancy of tlie iMcrtuTJ! 
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viscera, above the right clavicle in inira- 
thoracic malignancy. 

Among the other causes for glandular 
enlargement, the following should be 
borne in mind: 

Carbuncle usually occupies the back 
of die neck, causing inflamniaiion and 



Fig 43 — Diffuse lipoma of tlie neck 


induration which eventually undergoes 
necrosis 

In cellulitis the skin is swollen, red 
and hardened. 

Ludwig’s angim causes swelling and 
induration affecting the undersurface 
of the chin. 

Sxiper^cial abscess is characterized by 
a fluctuating mass localized to one side 
or posteriorly. 

Cysts, thyroglossal and branchial, arc 
hard and painless. They are formed 
either on the midline or near the left 
sternocleidomastoid muscle, and contain 
mucus or dermoid material 

Actinoinycosis usually in\ olves the 
upper part of neck and lower Jaw; often 


starts as a lumpy sw elling in the region 
of the parotid and subniaxillary glands. 
The skin involved is red, elevated and 
covered with small nodules which even- 
tually break down. 

Anthrax (malignant pustule) occurs 
upon the back of the neck, face and 
Iiands. The pustule breaks early and 
fonns a large, indurated, painful, black 
or pur|)Itsh mass with a central depres- 
sion. The surrounding skin becomes 
edematous 

MtkuUcs’s disease causes a brawny, 
noninflaiimiator) swelling of the parotid, 
subniaxillary, sublingual and lacrimal 
glands. It is usuallj' sjmmetncal 

SubmaxiUary sioladcmtis may affect 
one or both submaxillar> glands, usu- 



Fig. 44 — Aneurism of neck 


ally in children; it is moderately tender 
and painful ; as a rule, it results from 
blocking of the salivary duct. 

Injectious mononucleosis (glandular 
fever) has a sudden onset, moderate tem- 
perature, some laryngitis; the tonsils or 
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gums may be inflamed and often there 
IS a mild papular or macular rash on 
the body The superficial and often the 
deep lymph glands of the neck axilla 
groin or mesentery become enlarged 
There is a moderate leukocytosis with a 


Pulsations of the Neck 
These may be either arterial or ^en 
ous Arterial pulsations are usuall}' 
found in aortic regurgitation arterio- 
sclerosis, aneurysm of the ascend ng 
aorta exophthalmic goiter and extreme 
emaciation, they are also often noted 
after violent exercise 

Venous pulsations may be caused by 
tricuspid regurgitation, cardiac decom 
pensation, Stokes Adams syndrome 
auricular fibrillation patent foramen 
ovale with mitral regurgitation and 
anemia Pulsations in the epistemai 
iiotcli may be due to aneurysm of the 
aorta, exophthalmic goiter anemia and 
may occur often m the aged when great 
emaciation has taken place 
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one fjn^r) niicitt'ay betw ecu the angle of superior vena cava by tnediasUnal fu- 
tlie jaw and the clavicle, and pulsation mor, ancurjsm, chronic adhesive pen 
IS noted below the point of compression carchtis, enlarged bronchial glands, large 
and none abov c it, it is an indication of pencardial effusion and retropfiarj ngeal 
arterial pulsation But if fullness and abscess, one or both jugulars may be 
pulsation is noted above the point of come distended In bronchial asthma, in 
compression and none below it, it is an dironic emphjscma and m pertussis dur- 
indication of venous pulsation, because wg a saere parD\ysm of coughing, be- 



Fig 47— TubercuIosijcuUs 


the veins fill from above downward cause of strain upon the pulmonary 
the arteries {ill {root below upward ctrcahtion, nght sided cardiac dilatation 
Engorgement of the Jugular and venous engorgement often result 
Veins The jugular veins are normally 

more prominent during expiration than Tenderness of the Nech 

during inspiration Pathologically they Tenderness of the neck is usually 
n^y become prominent during cardiac present when the neck muscles are m 
decompensation, presenting a positive flamed, either because of muscle mjuiy 
venous pulse In obstruction of the or reflexly as a result of inflamed glands. 
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bone injury, cerebral disease or some 
form of inflammatory skm disease 
Localized tenderness of the neck is 
found m acute tonsillitis, diphtheria and 
German measles (over the lymph glands 
and at the angles of the jaw) , in pen 
tonsillar abscess and after tonsillectomy 
(over the lateral muscles of the neck), 
in Pott s disease dislocation or fracture 
of a vertebra (over the affected spine) , 
in diaphragmatic pleurisy and at times 
in pericarditis (along the trapezius 
muscles) , m aneurysm of the aortic 
arch (over the left stcniocfeidomasloid 
muscle) The presence of a cervical rib 
may at times be demonstrated b> elicit 


mg pain on pressure over the inner 
part of the clavicle, the pam usuaUy 
radiating down the arm 

Rashes Upon the Neck 
The neck, like any other portion of 
the body, may be the seat of such skin 
eruptions as eczema, psoriasis, acnevul 
gans, tinea versicolor, tinea ciranata, 
erythema multiforma the various s)ph 
ilodenns etc In addition to those men 
ttoned several rashes have a predilec 
tion for the skin of the nape of tlie neck 
among these are boiU carbuncles 'cne 
I eloid, scrofulo lernia neurodcnnite and 
lichcmfication 



SECTION 6 

The Thorax and Respiratory 
System 
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CHAPTEH IX 

Topographic and Regional Anatomy oi the Thorax 

The thorax or chest ts a bony case. In order to facilitate the study of the 


covered externally by muscles fat and 
skin, and lined internally by pleura The 
upper boundary is formed by the clavi 
cles, and the lower boundary by the 
twelfth ribs The dividing line between 
the tlioracic cavity and the abdomen is the 
diaphragm a musculomembranous parti 
tion, the msertion of which corresponds 
to the following levels Autenoriy the 
sixth nh, laterally, the eightli rib, and 
posteriori'^, the taith nb All the organs 
Within the confines of the ribs, if above 
the diaphragm, i e , the lungs, heart, etc , 
are considered as being xnlrathoraetc , 
while those below the diaphragm, thougli 
partially costal t e, the liver, spleen, 
kidneys and a portion of the stomach 
are considered wlraaOdointiial 
Devoid of Its fleshy covernig the 
thorax is conical in sliape It is cus 
tomary to describe it as possessing an 
anterior a posterior and two lateral 
aspects, an anteroposterior diameter — 
which gives It Its depth — and a trans 
V erse diameter — • vv hich imparts breadth 
Tlie anteroposterior diameter of a nor 
trial thorax is usually three fourths of its 
transverse The thorax is practically 
formed by the ribs, these bones being 
united posteriorly m the median line to 
the spinal column The seven upper ribs 
are reinforced posteriorly by the scapu- 
lae, while anteriorly, they are joined by 
their costal cartilages to the sternum, 
which permits an up and down move- 
ment of the ribs with the extension of 
the sternum This upward movement 
of the ribs and extension of the sternum 
causes chest expansion 


thoracic cavity contents, we utilize cer- 
tain anatomical landmarks situated on 
the anterior and posterior aspects of the 
diest wall and lay down arbitrary lines 
liaving a fixed anatomic starting point 

Analomic Landmarks and 
Rib Counting 

Tlic important anatomic landmarks of 
the chest are the ribs, tiie clavicles, the 
sternum, the mammary glands and nip 
pics the scapulae, and tiie spinal column 

The Rib$ 

The ribs are the most important of 
the bony landmarks utilized for study- 
ing the lungs, heart and other thoracic 
organs, it is, tlierefore, very important 
to be able to localize the various nbs 
when a physical examination of the 
chest IS made 

First Ribs Each first nb is covered 
by its respective clavicle, the space im 
mediately below is the first intercostal 
space Each intercostal space ts, there 
fore, bcloM its corresponding nb, the 
second intercostal space below the sec 
ond nb the third intercostal space be 
low the third nb, and so on The first 
second, and third intercostal spaces are 
wider than the rest , all intercostal spaces 
are wider anteriorly than they are lat 
erally, and are iiarroitest posteriorly 

Second Ribs The second ribs are 
the easiest to locate They correspond 
antenorly to a horizontal ridge of bone 
known as the angle op Loins or Loins’ 
angle, which is formed by the junction 
of the manubrium and the gladiolus It 
‘ ( 209 ) 
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IS also the landmark for the hifurcabon 
of the trachea The pulmonary artery bi- 
furcates near the left second nb, at its 
sternal end , the beginning of the aortic 
arch IS near tlie second nb at its ster- 
nal end , the upper border of the scapula 
corresponds posteriorly to the second 
nb 

Third Ribs Posteriorly, the spines 
of the scapulae are on a level with the 
third ribs 

Fourth Ribs In lean males orjoung 
girls the nipples are on a level with the 
fourtii nbs 


Fifth Ribs The fifth ribs correspond 
to the lower external border of each 
pcctoralis major muscle 
Sixth Ribs When the anus arc 
raised m a horizontal hue, the sixth 
nbs correspond to the higlicst visible 
digitation of the serratus magmis A 
horizontal line drawn through the nipple 
will l)c on a plane with the sixth nb or 
the sixth intercostal space m the mid 
axillar) Imc 

Seventh Ribs Antcriorlj, iht sev 
eiith nbs are on a loci with the stcnio 
xiphoid articulation, laterallj, they cor 
respond to the second lowest digitaliou 
of the serratus magnus muscle Pos 
tcnorl), the lower angles of the scapulae 
rest on the scienth nbs, when the arms 
arc held m the nonnal anatomical posi 
tion, and on the eighth nbs when the 
ann$ arc held i>crix.mhcular to the chest 
Eighth Ribs Tlie last > isibic digiia 
tion of the serratus magnus lies over the 
eighth ribj. 


Ninth Ribs A Ime encircling the 
"I) on a loci null ilic first lumbar 
sertcbrac will meet the ninth nbs m 
die mnIcU\ iciilar hnc 


Tenth Rib. TIic icnlli ribs arc tin 
Ust of tl c fixcil nb* and can. as a rule 
be felt at the nu IcLiv.ciiUr hnc 


Eleventh and Twelfth Ribs The 
eleventh and twelfth nbs are the float 
mg nbs ’ and can be readily palpated 
m most lean individuals 

Though each nb has a distinct land 
mark of its own the most accurate wai 
of counting nbs is by locating Louts 
angle, which is formed b> the junction 
of the manubrium and gladiolus and 
corresponds to the level of the second 
nbs From this point the other ribs vff 
easily counted by allowing the ink' 
finger to palpate each nb and iiitcrco tal 
space successively Wlicn coiinliUo ^ 
terall j and posteriori) the general cour f 
of the nbs must be borne m mind 
teriorly, the> run i ncirl) liorizonfil 
course, laterally they slope iipwitd 
while posteriorly the> arc alino t cib- 
lique. This sloping position of the ribs 
causes them to be much lower it tbit 
sternal irticulation tlnn the) ire it tl‘ 
vcrtebnl column The chondrostirW' 
articulation of the third nbs is t’t "j 
level with the body of the sixth dorsal 
vertebra Below this, to the "cvcntli n 
inclusive there is i difTercnce of four 
nbs between the posterior and aiiientr 
articulations Thus, a horizontal linccu 
circling the boily at a level with tU 
fourth nbs antcriorl) will fall ui>on t'r 
eighth ribs at their spinal articulatica 
and so on In otlier words adding* 
number four to the iniinbcr of llic nb i” 
front (third to seventh inclusive) "i 
Rive the number of the nb at the 
rc'ipondmg level near the «pmc 

Clancies 

Tile collarbones, ' one on each s-v*! 
of the sternum occiij)) the npl’^^rm 
position of the chtvt framework 
act as t dividing line Ivctwctu it «■ 
and the thonx Tlie siil»cLivini arrcr» 
jvosscs under the cbvicle near iis strn- 
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articulation. The center of this bone is 
utilized as the starting point for U)e mid- 
clavicular line. 

Slernum 

The sternum or breastbone divides 
the anterior aspect of the chest into a 
right and a left half. It articttlates on 
eitlier side with the cartilages of the 
seven upper ribs. 



Fig. 1 — ^The nonnal thorax, anatotnical 
relations of clatides, nbs, stentum, and 
nipples. 


The su{>railer7ial notch is the dq>res' 
sion at the top of the sternum between 
the sternal ends of the clavicle , it is on a 
plane with the cartilaginous disk between 
the second and third dorsal vertebrae 
At the junction of the manubrium and 
gladiolus — or about one and one-half 
inches below the suprasternal notch — a 
transversely projecting ridge can nearly 
always be felt which marks Lou;/ angle 
(angulus Ludovid). 

Louis' angle has already been an- 
phasized as a very important landmark 


because it corresponds to the second 
nbs anteriorly, to the disk of the fourth 
dorsal vertebra posteriorly, to the bifur- 
cation of the trachea; it also marks the 
bifurcation of the pulmonary artery and 
the beginning of the aortic arch; it is 
the point where the lungs approach the 
sternum on eitlier side. The extreme 
upper part of the left auricular appen- 
dage of the heart reaches the level of 
the angle of Louis 

The epigastric angle is formed by the 
comerging and coalescing cartilages of 
the right and left lower nbs, which join 
the slernum Noniiany it apjiroaches a 
right angle, becoming slightly obtuse 
during deep inspiration, and somewhat 
acute during expiration The apex of 
the epigastric angle is on a level with 
the disk between the tenth and eleventh 
dorsal vertebrae. 

The slcrnouphoiH articulation forms 
the ape.'C of the epigastric angle and, as 
pointed out before, corresponds to the 
seventh steniochondral articulation and 
the cartilaginous disk between the ninth 
and tenth dorsal vertebrae. A nipple- 
like projection, or a circular depression, 
or often both, mark this junction. 

Mammary Glands 

The mammary glands are situated on 
either side of the sternum between the 
third and sixth nbs or intercostal spaces 
in males and young girls. The position 
of the breasts in the adult female varies 
considerably, depending upon the pen- 
dulous condition of these organs. The 
mammUla or nipple is located in the 
center of the mammary gland, and lies 
approximately over the fourth rib in the 
nonpenduJous breast, A Jongjtudina) 
line passing through the center of the 
clavicle often corresponds to the center 
of the nipples. 
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Scapulae or SftouMer Bfniles 
These are situated on either side of 
the spinal column The superior border 
lies o\ er the second rib posteriorly The 
spine of the scapula is on a levd wth 
the third nb It corresponds to the di 
viding line between the upper and lower 



Fig 2— Relation of the scapulae to the nbs 


lobes of the lung and marks the upper 
1 art of the great lung fissure The in 
fenor nnglc of this bone lies mcr tlie 
uj jier part of the se\ ciilli nb 

Spinal Co/i<mn 

Tlic spinal column is centrally situ 
ated on the postenor aspect of the chest 


and abdomen The dorsal vertebrae ate 
easily recognized as lying between the 
seventh cervical and first lumbar \e^t^ 
brae The spine of the seventh cenical 
vertebrae corresponds to the extreme 
apex of the lung The first nb lies mi 
mediately below this spine Tlie dorsal 
spinous process may be utilized for rib 
counting This is best accomplished b) 
having the patient bend forward the 
convexity of the spine thus obtained 
causing the spinous processes to separate 
and stand out more prominently These 
prominences may be still further empl a 
sized by rubbing a to \el up and do u 
the spine which will cause a bngl t 
spot to mark the tip of each process 
thus facilitating the counting '>1 
should begin from tlic vertebral promm 
ence or the seventh cervical spine B^ 
cause of their downward projection thfi 
spinous processes correspond with tier 
next numbered nb that is the third 
dorsal spine corresponds with the fourth 
nb the fourth spine with the fifth rb 
and so on excepting the first and tie 
two last nbs which correspond wit 
their respectively numbered vertebra 
spines 

The spinal vertebrae may be furtler 
utilized as landmarks for the following 
structures ^ 

Cervical 

First Level of hard palate. 

Second Level of free edge of upP^t 
tccUi 

Second and Third Superior cervi 
cal ganglion of sympathetic 
Fourth Hj Old bone 
Fifth Middle cervical ganglion- 
Sixth Cncord cartilage bcginiung 
trachea 

* Mod fied from ^fo^ns. 
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Seventh: Inferior cervical ganglion 
— apex of lungs. 

Thoracic: 

First; Apices of lungs. 

Second: Epislernal notch (interar- 
ticular cartilage). 

Third; Lowest limit of superior me- 
diastinum. Origin of greater lung fissure. 



The cuned hues indicate the lower aisles 
of the scapulae. The lower horizontal line 
IS a continuation ol' ttie iJiac line and js 
utilized as a landmark for spinal puncture 
It represents the intervertebral disk between 
the second and third lumbar sertebrae 

Fourth: Angle of Louis, bifurcation 
of trachea, bifurcation of pulmonary ar- 
tery, beginning of aortic arch, root of 
the lungs. 

Fifth: Termination of third piece of 
aortic arch; root of lungs. 

Fifth to Eighth: The heart. 

Sixth: Pulmonary and aortic valves. 
Seventh: Mitral orifice. 


Eighth: Tricuspid orifice. 

Ninth: Lower level of manubrium; 
(gening in diaphragm for inferior vena 
cava ; upper limit of spleen. 

Tenth: Opening in diaphragm for 
esophagus, level of tip of xiphoid car- 
tilage; posterior lower limit of lung; 
Itver comes to the surface posteriorly; 
cardiac orifice of stomach. 

Eleventh: Lower border of spleen; 
suprarenal capsules. 

Twelfth: Lowest part of pleura; 
aorta |iasses through diapliragm (upper 
border); celiac axis (lower border); 
pylorus, upper border of kidney. • 

Lumbar : 

First: Pancreas, pelvis of kidney; 
renal arteries (ending). 

Second: Spinal cord ends at junc- 
tion of first and second; third section 
of duodenum; receptaculum chyh. 

Third: Lower border of kidney; um- 
bilicus on level with third interarticular 
cartilage. 

FourfA; Bifurcation of abdominal 
aorta , higliest part of iliac crest. 

Fifth: Commencement of superior 
vena cava. 

Sacral: First and Second; No im- 
portant landmarks. 

Third: End of first section of rectum ; 
lower limit of spinal membranes ; coccyx 
(dp) ; end of second section of rectum. 

For spinal nerves and their distribu- 
tion, see page 822. 

Arbitrary Lines 

A number of horizontal and vertical 
lines may be drawn upon the surface of 
the tliorax, so as to divide it into various 
regions or spaces. The object of this 
is to visualize the thoracic organs in 
their relation to one another and to 
facilitate localization and description of 
the patiiologic lesions occurring in tliem. 
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Horizontal Lines. Anterior As~ 
pect: 

I The c^coclai,^cular hie is drawn 
from the acromial end of the clavicle 
upward and inward, following the upper 
border of tlic trapezius iiui<<lc It 
crosses the neck m a horizontal line at 
the level of the cncoid cartilages, then 
descends along the border of the c^positc 
tni>c2nis miiscks untd it reaches the 
icroniial end of tlic clavicle on tliat side 

II The (lii'ictilar line crosses the 
interior clust will at tlic level of the 
cLivicIcs 

III The third costal hic is dnvvii it 
tl c level of the lower liorder of the third 
nbs running from one anterior axillari 
line to the other 

I\ TJic sixth coslil line is drawn at 
the level of the lower liorder of the 
sixth ribs and runs from one posterior 
axillarv to the ttlur, thus not onlv 
marlkuig the mfenor Iwriler of the mam 
mar> region Inn also acting as the di 
viiling lint Utwtcn the sti|>crior and 
inicne r axilbrv regions 

Posterior Aspect 

I J^cjca/'uIarsfunlhusiircU.iu 

/Miul hues drawn uj- „ the jM.slcrior 
A l<ct <f the chest at the level <{ ihc 
^ajKiLar sjmet (third dorsal vtrtelri) 
Uch hic lu» Hi Marling ik,uu at ihc 
nnljcajular line llaicc ru mmg om 


Vertical Lines* On the aiihnoras 
Peel of the chest seven vertical lircs 
ina> be drawn, three on each side of tic 
sternum, and one through its cai cr 
Tlic lateral aspect has three sudi lire> 
on caclt side 



Tig 4^ArLitrary lines on Uieanvcnor 

aipect of the chcit 


Hit posh nor aspect lias three ven 
cal hues, one corrcsjiimding to the ‘pirf 
an I one on each lateral Iialf of t' < 
|>o tenor asi«t of the chest, jaassi-i 
ihrnngh the lower ang'c of liic scaj 
of tiui M |l 

Anterior Aspect. 

I Ihc Vhsosltrnal (im Istcriul) f 
nmv thn ngh iJ c middle oi the s <a 

n Tie and left 

corre jh nd to tl c rigl t ai d Ic t rur?-* 
of tl c Menmin 

III Tic It iJelxricu' r t,r i 
I ntf g (U,, Llrral l-ah 
tie c^cM. luvc ft r llcir jurtirg 
He tenter oi the cUvicIc llu* ' 
often ccrrcjjiorKls to t'j; cen'ef of 
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ipple, and tcnniintcs at the Icvd of 
he sixth nb 

IV The < ca parasternal hues each 
)ccupies a position inidwaj between the 
i^ht or left sternal and the nudclavicu 
ir line on its rcspectue side 



Fig S — ^Vertical lines anterior aspect 
of tlie chest 


Lafera//y on Each Side 
r The aiilcrior axillary Inti, is a line 
dropped downward from the point nhere 
the pectoralis major lea\es the chest 
when the arm is held m a horizontal 
position (anterior ixilhry fold) 

ir The viidaMlIary (mesoaxtllary) 
lute IS drawn from the middle of the 
axillarj space or midway between the 
anterior axillary and the posterior axil 
lary line 

in The posterior axillary line runs 
tlirough a point where the latissimus 
dorsi Jeaies the chest when the arm is 
in the honzontal position (posterior 
axillar> fold) 


Posteriorly 

I The fncsospiml Unc nins verljcally 
along the vertebral spine 

II Scapular hues, each passes vertic 
all> through the inferior angle of its 
respective scapula 

Uegiuns of the Chest and 
Their Contents 
inferior Aspect 

The antinor aspect of the chest is 
divided into 13 regions two siipn 
claiictihr two claviciilir two iiifn 
clavicnhr two nnmnian two jnJn 
mimuiar) out siipr'isteni'il one siijicnor 
sternal and one inferior siernai 



Fig 6 — Vertical lines, lateral aspect 
of the chest. 


The Supraclavicular Regions 
These are triangular spaces, each situ 
ated above its respective clavicle (right 
and left) Their boundaries are formed 
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Anteriorly B) the sternomastoid 
nmsclc 

PosteroIateralJy By tlie trapezius 
muscle (or cncoclavicular line) 
Inferiorly B> tlie upper edge of 
the clavicle 



I ifc *—Sui raclavicular space* anj 
etigastne angle. 


The door i> fornud bv the first rib 
Contents The same on both sides 

I \l>cx of il c lung and its luvcsliiig pleura 
— ^ulxljtuiiartcr)- 
J Cari-t 1 aricrj anj vein 
* rerii ut. 4, of |> c catenul jocular sem 

5 


Ihc ai>cx of the Icii lung ushHI> nscs 
soinuvlwi higher tlwii t!m of the right 
The Clavicular Regions riicsc 
corrcj>oiul to the wild, of the mner 
I'vo-thirdsi f die clavicle 
Contents I lu g vii I plmra on In th 
M 'cs. an I m a him jii 


Itn-HT Jji t 

I 111 rraU*! f itwr I >ctfts.iiaie artery near 
I -c tier at art c».4aiM<i. 

* ‘ * • ‘“f »»lrrru| to U« 


Left Side 

1 Carotid and subclavian arteries (deep) 

2 Termination of thoracic duct 

The Infraclavtcular Regions 
There is one on either side of tlie ujper 
portion of the stennuii Their bouiiJa 
Ties are formed 

Superiorly By the undersurface of 
the clavicle (clavicular hue) 
Inferiorly B} the lower border 
the third rib (third costal Imc) 
Externally By the anterior avillan 
line. 

/nferna7/y B^ the right or left edgf 
of sternum respectucl) (sternal liie») 
Contents 

Right Side 

1 Upper lobe of rigl t lung ai d it* pleufi- 
? Rigit primary bronchus (behnd 
art cubtio >} 

3 Superior vena cava 
d Part of the aortic arch Tie two httit 
arc close to sternal border 

5 Right pulmot ary arteo 

Left Side 

1 Upl cr lobe of tl e left lung and ii* P 

2 Left primarj broncl us (below it c sfcotd 

costal cart lagc) 

3 Left pulnonary artery (edge of sUnu® 

immediately bilo v the second sttf'*’" 
costal articulation) 

•• Left auricle (scond inter jace covert 
l> luig) 

The Mammary Regions Tl 
one on nch si Ic of the sttrnuin Tie' 
arc lioimdtd 

iSupcr;or/y U) the lower 
of third rib (third covtnl hue) 

Interiorly IJ^ the lower Ixm'cr •f 
wxth rib (sixtii costil hue) 

Externally Hv the aiiicru r 
hnr on each literal Inlf 
Internally B> rij.ht or left 
hncs Tc ixxlivcl) 
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Contents: 

Right Side 

1 Lung (loner part o{ upper lobe the nud 

die and a small portion of the lower 
loltes) 

2 Pleura 

0 Greater and lesser fissures of the right 
lung 



4 Right border of the heart (portions of the 

right auricle and ventricle covered by 
lung) 

5 Diaphragm (during expiration it often 

rises as high as the fourth nb or inter 
costal space) 

t’ Dome of the liver (under the diaphragm) 
Left Side 

I Lung (part of upper lobe including the 
1 ngula at fourth nb — the quadrilateral 
space and a small portion of the base 
of the lower lobe) 

2. Pleura, 
d Great fissure 


4 Right auricle and ventricle extreme 

border of the left icntncle and cardiac 
apex (fifth intercostal space inch 
to tlie right of midclavicular line) or 
2^4 mches to the left of the nudsternal 
line Pericardium 

5 Diaphragm 

6 (Cardiac end of stomach 

The Inframammary or Hypochron- 
driac Regions* These are conical in 
shape, with their bases upward and the 
apex pointing downward 

The superior boundary is formed by 
the lower border of the sixth nb (sixth 
costal Ime) 

Inferior boundary is formed by tlie 
lower border of the tendi rtb 

External boundary is fomied by the 
anterior axillary line 

Internal boundary is formed by the 
edges of the converging and coalescing 
nbs (costal arch) 

Contents 

RiciiT St»e 

1 toweit portion of ihe middle and lower 
lobes of the lung (particularly dunng 
inspiration) and pleura (compfemen 
tary sinus) 

Z Diaphragm 

J Liser 

Left Side 

1 Lowest portion of the base of the anterior 

and posterior lobes of ihe lung (during 
deep iflspiratjou) 

2 Diaphragm 

3 Complementary sinus (pleura) 

4 The tip of the left lobe of the h\ er 

5 Cardiac end of the stomach 

6 Spleen (particularly when enlarged) 

The Suprasternal Region This is 
situated above the sternum and includes 
the suprasternal notch, it is bounded on 
either side by the sternomastoid muscle. 

Contents Normally it contains chiefly 
the trachea, pathologically it may be 
encnxiched upon by dilatation of the 
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aorta or an aneurism of the aortic arch, 9 Pulmonary artery and its ^alie. 

or by an enlarged thyroid gland 10 Appendix of the right auncle. 

The Superior Sternal Region Thjmus gland (in children) 

(upper sternal region) Tins has for its 

ii/iprr boundary the top of the steniuiii The tnferior Sternal Region 
Louct boundary is fonned by a line (loner sternal region) Tins corre- 

correspontling iiith the loner houiidan spends to the rcnianidcr of the stermmi 



Fig 9— Regions and contents of right 
lateral aspect of chest, 

of tiic mfrncla^icvilar rigion (linrd nb, 
or third costal line) 

Lateral homidarus nrt the right iml 
left sternal lmi> 

Contents 

J Uifurcatioii of ihc tradiea (near upper 
U rdcr of second rili) 

2 . Boili primary broiKlii 
•3 Inner edges of right and left lungs an I 
. iheir pleura, l^Iow second rib. 

* Ascending and traniserse arcli of the 
aofu— in second intercosul space. 

5 Innomirtaic artery near second right 
costal raiutace 
6. Esophagus, 

7 Superior v«u casa. 

8. Ee ft innominate vein. 


Tig 10— Regions and contents of left lateral 

aspect of chest 

6 Lotscr portion (orii,iii} of tlw puis'-’' 

ary artery 

7 I’lilmonar) aortic in iral a 1 1 

saliii, 

8. Inferior ma casa 
'■f I tricardial attacl niei t of 
10 Left lohc of the lutr 
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Lateral Aspect 

The lahral aspect ot tlie cljcst is 
formed alioie b_j tlie armxjit, befovi bi 
die margin of the false ribs and on either 
side by the anterior and posterior axil- 
lary hues This surface is arbitrarily di 
vided into t\\o regions, zis the axillary 
and Mijraaxillary regions 



11 — Arbitrary lines m regions of 
posterior aspect of chest 


The Axillary Regions (right and 
teft) These are bounded 

Superiorly: By the apex of the 
axilla 

Inferiorly: Bj the sixtii rib (sixth 
costal line) 

Laterally B) the anterior and pos 
tenor axillarj lines 
Contents: 

Right Side 

1 Upper, middle and inferior Jobes of the 
right lung and its pleura. 

2. Greater and lesser fissures of the long 

3 Bronchi and branches (deep) 

Left Side 

1 Upper and lower lobes of the left long 
and its pleura 

2. Pnmary fissure. 

3 Bronchi and branches (deep) 


The Infraaxillary Regions (right 
and left) Tliesc are bounded 

Superiorly: By tlie sixth nb (sixth 
costal line). 

Inferiorly: By the lower margins 
of the false nbs 

Laterally: Bj the anterior and pos- 
terior axillary lines 

Contents: 

Right Side 

1 Lung and pleura (base at eighth nb) 

2 Diaphragm (eighth nb) 

3 Liver (right lobe) 

Left Snifi 

1 Lung and pleura (to eighth nb) 

2 Diaphragm 

3 Spleen (ninth to eleventh nbs ) 

4 Stomach (portion of cardiac end at the 

lower level of this region) 

Trube’s Semilunar Space: This is 
bounded 

Superiorly: B> the lower border of 
the left lung 

Inferiorly: By the spleen 

Internally: By the left fobe of Iner 

Externally: By the costal niargms 

Contents. Fundus of stomach and 
splenic flexure (when distended) 

Posterior Aspect 

The posterior aspect of the chest may 
be conveniently divided into seven re- 
gions They are a right and left supra- 
scapular, right and left scapular, one 
interscapular, and a right and left infra- 
scapular The spinal column acts as the 
dividing line between the right and left 
r^ons 

The Suprascapular Regions: These 
correspond to the supraspinous fossae 
and are triangular in shape The boun- 
danes are 

Superiorly and Externally By the 
trapezius muscle 

Inferiorly: By the spine of the 
scapula 
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Internally: By the spinal column 

Contents Same on both sides 

1 Apex of the lung and pleura 

2 The only portion of the upper lobe found 

posteriorly 

The Scapular Regions: These cor- 
respond to the mfraspinous fossae and 
are bounded 

Superiorly By the spine of the 
scapula (third rib) (scapular spinal 
line) 

Inieriorly' By the inferior angle of 
the scapula (seventh rib) 

Posteriorly' By the vertebral bor- 
der of the scapula 

Anteriorly By the posterior axil 
lary line 

Contents Similar on both sides 
They contain lung tissue and the greater 
fissure of the lung 

The Interscapular Region. This is 
situated beti>een the vertebral borders of 
the scapulae and the second to seventh 
ribs (the length of the scapulae) 

Contents" 

1 Lung tissue hili of lungs 

2 Trachea (in front of spinal column from 

sixth cervical to its bifurcaUon at the 

fourth dorsal y crtebra into the primary 

bronchi) 

3 Bronchial glands (clustered near the 

bifurcation of the trachea) 

4 Descending aorta (to the left of the 

vertebral column) 

5 Thoracic duct (to the left of the vertebral 

column) 

6 Esophagus (to the left of the vertebral 

column) 

The Infra- or Subscapular Regions 
These are bounded 

Superiorly. B> a line uniting the in 
fenor angles of the scapulae 

Inferiorly. By the edge of the 
thorax (twelfth dorsal line) 


Internally. By the midspinal line. 

Externally: By the posterior axil 
lary line 

Contents: 

Right Side 

1 Lung and pleura 

2 Diaphragm 

3 Liver 

4 Kidney and adrenal gland. 

Left Side 

1 Lung and pleura (base at tenth rib) 

2 Aorta. 

3 Diaphragm 

4 Kidney and adrenal gland 

5 Intestines 

6 Spleen 

7 Thoracic duct 

The Lungs 

The lungs are covered by the pleurae 
and are suspended by their respective 
roots hanging freely m the thoraac 
cavity They occupy all of that space 
except the mediastinum and the qiiadn 
lateral free space The apices rise three 
quarters to one and one quarter inches 
above the first nb, the anterior borders 
of (he lungs follow an oblique course 
downward from the apex to the level 
of the second nb, where they meet the 
sternum From this point they pass 
perpendicularly downward near the 
median line in apposition to one an 
other to the level of the fourth nb 
From this level the anterior border of 
each lung varies 

The rtglif lung continues downward 
along the sternum and slightly outward 
to the sixth nb where it turns sharp!) 
to the right and becomes the lower an 
tenor border 

Tlie left lung recedes at the fourtl' 
nb m a somewhat downward course to 
a little be) Olid the parasternal line, tlicn 
comes slightly forward to the fifth t^b 
forming the * lingula, ’ and finally curves 
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outward and downward to the sixth nb 
to become the lower border t!ms form 
mg the quadrilateral space or notch 
whidi exposes the right sciUncle of the 
heart 

Hilum Each lung is attached to the 
inner wall of the thorax at the le\el of 
the fourtli and fifth dorsal vertebrae 



Fig 12 — Anatomic position of tfie lungs in 
relation to the nhs, sternum and pleura 


This attachment is known as the root of 
the lung or Inlimi and is composed of 
a mam bronchus, pulmonary vessels and 
lymphatics, held together by connective 
tissue and enveloped by the pleura Tlie 
lower boundaries of the lungs are 

Anteriorly, the sixth nb (m the mid 
clavicular line) 

Laterally, eighth nb (the midaxilJaiy 
line) 

Posteriorly, tenth nb (at the scapular 
line) 

The variations of the number oi nb 
or intercostal space of the lower lung 
limits are not only due to the lungs being 
lower posteriorly than they are laterally 


or anteriorly, but also to the peculiar 
slant of tlie nbs It w ill be remembered 
that antenorly the sixth nb is on a level 
with the posterior portion of the tenth 
nb 

While tlie general outline of both 
lungs IS smular, there still exists suffi 
cient dissimilarity m their structure to 
warrant differentiation 

Right Lu\c 

1 Apex extends to of an inch above 

the clavicle. 

2 Has three lobes 

2 Has two Assures 

4 Shorter and thicker than the left 

5 Weighs about 630 Gm (21 ounces) in 

the male and 540 Gm. (IS ounces) 
in the female. 

LgfT Luve 

1 Apex extends 1 to inches above tlie 

clavicle. 

2 Has two lobes 

S Has one Insure 

4 Longer and thinner than the right 

5 Weighs about 570 Gm (19 ounces) in 

tlic male and 480 Gm (16 ounces) 
in the female 

The Jicight of the lungs vanes with 
Uie amount of blood and serous fluid 
tliey contain As a rule larger people 
have larger lungs The lungs m the 
male weigii about th of the body s 
weight wfiife in the I'emafe they are 
of body s weight 

The Quadrilateral Space This is 
formed by the oblique and downward 
recession of the anterior edge of the left 
lung, from the fourth sternochondral 
articulation to tlie parasternal line, at 
the fifth nb it again turns toward tlie 
steraum thence slightly inward and 
downward to the sixth rib to form the 
low cr border 

The Lobes of the Lungs They 
may dius be outlined 
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Anteriorly 

Right Lung 

1 Upper lobe apex to fourth rib 

2 Middle lobe fourth to sixth nb 

3 Lower lobe fifth to sixth nb near the 

anterior axillary line 


Left Lung 

1 Upper lobe apex to sixth nb 

2 Lower lobe fifth to sixth nb near the 

anterior axillary line 



F g 13— Fissures of the lungs and 
quadrilateral space 


Laterally {at nudaxillarj line) 

Right Luxg 

1 Upper lote apex to fourth tcrcosial 


2 M (Idle lobe fourth to fifth lereostal 

3 Lo ver lobe fifth ntercostal space to 

e ghth r b 

Left Luxe 

1 Upper lobe apex to fourth intercostal 


2 Lower lobe fourth intercostal space to 
c ghth nb 

Posteriorly 

Right Luxe 

1 Upper lobe, apex to th rd nb or fourth 

dorsal spne near sp na1 articulaton 
(spine of scapula) 

2 Lower lobe th rd to tenth r b 


Left Luvo 

1 Upper lobe apex to third nb or fotirlb 

dorsal spine near spinal articulation. 

2 Lower lobe th rd nb to tenth intercosttl 

space 

It should be borne in mind tliat the 
relative position of lungs and ribs tanes 
greatly witli the act of respiration Dur 
ing inspiration the lungs fill out so that 
the ajicx rises higher and the base des 
cends at the same time the ribs become 
ele\alcd During expiration he bases 
of tlic lungs rise and the ribs descend 
Therefore during inspiration — particu 
larlj tt htn force 1 — the bases of tl e lungs 
ma> c\ end one or two nl levels lo ver 
while during force I expiration tlie lung 
level liny bt one or two nb levels i igher 
than when the lungs are in repose 



Fig 14 — Fissures of the lungs. 

Fissures of the Lungs The 
It ng IS divided in o an upper and lower 
lobe by one fissure called the greater 
or prtt ary fissure It commences at the 
vertebral border of tiie lung at the level 
of the third nb (spine of the scapula) 
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then passes obliquelj dounward and for 
ward, reaching tlie midaxillarj Ime at 
the sc\cnth intercostal space and ttr 
minates with the lower border of the 
lung, at the sixlii nb m the midcliMcu 
lar line. 



F)g — Rjglit lung showing the greater 
fissure the lesser fissure and the upper 
mddle and lower lobes 


Tlie right luitj is duuled into fliree 
lobes b^ two fissures the greater and 
lesser fissures The great if fissure of 
the right lung rims a course similar lo 
that of the left lung commencing and 
terminating at the same points i c 
third nb posteriorly, fourth intercostal 
space laterallj and sixth nb antenorlj 
It separates the upper and middle lobes 
from the lower 

The lesser fissure branches otf from 
the greater at the Ie\el of the fourth nb 
near the outer border of the scapula It 


runs a nearly horizontal course forward 
terminating anteriorly a little below the 
fourth nb, thus dividing the antenor 
lobe of the right lung into an upper and 
middle lobe 

The lower surfaces of the lungs are 
concave confomimg to the shape of the 
diaphragm which thev cap The dia 
pliragm reaches to the lev el of the 
fourth nb on the right side and to the 
fifth nb on the left side, though the 
an cromfenor border of I>oth lung', 
reaches the sixtli nb 



Rg 16 — Left lung show ing the greater fissure, 
and upper and lower lobes 


The Pleura 

The pleura is a serous membrane 
which forms a sac for each lung and 
lines the thoraac cavity The two lav ers 
of the pleura are spoken of as the Zfis 
ceral and the parietal layer The vts 
ceral pleura closely invests the lungs 
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and dips into and lines the interlobar 
fissures It fits the lung snugly at the 
upper part, but is \ ery loose at the base 
and at the sternal and vertebral borders, 
to allow for forced lung expansion The 
portions of the pleura not occupied by 
the lung during ordinary respiration are 
know n as conipleniental sinuses or 
spaces \\ e find one such space at the 
base of each lung and also at the quad- 
rilateral space 

The parietal layer or costal pleura ex- 
tends from the roots of the lungs for 
ward, covering the sides of the pen 
cardium to the chest wall m front, and 
backward to the side of the vertebral 
column (mediastinal pleura) , below, it 
covers the vault of the diaphragm (dia 
phragmaiic pleura) Nomiall), the vis 
ceral and parietal lasers of the pleura 
are in dose appoaition to each other, 
separated onl> b> a small amount of 
secretion v\hicli acts as a lubricant, thus 
allowing free movement In disease, the 
{ileurat surfaces may be separated b> 
iluid or air, or the) nia) become ad- 
liercnt 

The Trachea and Bronchi 

The trachea m its downward pissage 
through the middle of the suprasternal 
rigion is dtllcctcd a little to the nghl 
of the mcdi'iii line by the aortic arch 
It termiiults at its bifurcation into a 
right aiul left broiulius at the level of 
the second nbs (angle of Louis) or 
fourth dorsal vertebra 

The Bronchi The right bronchus 
dilTcrs ix.rciptibl\ from the left, which 
l<i « mt extent -vccounlb for the vatia 
II n ID the. phvMcal ibnuud from 

the np.lu iiiil left hin,,s 

Kicnf Dioxaivs 
I cilUr 


2 Follows the direction of the lower part 

of the trachea. Enters the lung oppostr 
the fifth dorsal \ertebra 

3 Shorter in length (one inch) 

4 Lies under the second rib 

5 Gwes off Its first branch helundthe uppci 

border of the third costal cartilage 4 
inch from its bifurcation and before 
tlie primary has entered the lung tissue 

6 Is in relation with the vena azjgos super 

lor vena cava and right puliwswi) 
artery 

Left Bkoxcuus 

1 Smaller caliber 

2 Takes a nearly honronUl course and 

leaves tracliea with a sharp change of 
riircction Enters the left lung oppos te 
the sixth dorsal vertebra, 

3 Longer than tlie right 

4 Lies under the second interspace 

5 Gives off Its first branch twice a» 

from t! e b furcation (one inch) 
after it has entered the lung tsiue. 
The arch of the aorta encircles die i‘“ 
bronchus at its origia. . 

6 Crosses the esophagus thoracic duct a 

descending aorta and is in proxiiwU 
to the pulmonary artery 

Peribronchial lymph glands occur 
clusters, the) vary m sue from 
of a millet seed to tint of a pea Tl>e 
hrge ones lie at the bifurcation 
trachea In glandular tuberculosis 
Hodgkin s disease and some hu'S ^ 
bronchial affections these gluuh 
attain a large size. Tlicse I)mpb 
arc situated between the divisions 
the bronchi at tlie root of the looS* 
about the bifurcations of the irachca- 

Diaphragm 

The diaphragm is a powerful re P>^ 
torj muscle It is a dome shaped nius 
culoiiiaiibranotis sheet whicli separates 
the thoracic from the abdominal cavil) 
At Its origin it is on a level with the 
sixth nhs or intercostal qiacci antc- 
norl), and the eleventh ribs postenorf) 
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\t its mscrtion it is on a level with tlie 
four»h intercostal space or fifth rib The 
right half rises somewhat higher tlian 
the left Tlie upper surface of tlie dia 
phragm is in rchtion to tlie base of 
both lungs the right ventricle anti the 
pericardium The lower surface is in 
rehtion to the liver tlie suprarenal 
bodies the kidne>s the spleen and the 
cardne end of the stomach 



Tile diapiiragm has three large jora 
unna vvhidi pcnnit the passing of 

1 The inferior vena cava at the level 
of the ninth dorsal vertebra 

2 The esophagus (to the left of the 
midJme) on a level with die bod> of the 
tenth dorsal vertebra 

3 The aorta vena azjgos major and 
thoracic duct at the level of the twelfth 
dorsal vertebra 





Fiff 17— X ray appearance of normal chest 
(Anteroposterior mc v ) 



^ CHAPTER X 

Physical Examination of the Respiratory System by 
Inspection and Mensuration 


Having proceeded with the general 
and local examination, until the thorax 
IS reached, special attention is directed 
to the examination of the chest, because 
inspection, palpation, percussion and 
auscultation are of particular value in 
the examination of the tlioracic organs 

Inspection is the act of examining a 
patient by the sense of sight, compar- 
ing^ the part under examination with 
one’s mental picture of a similar liealthy 
part, and one side of tlie body with the 
corresponding part of the opposite side 
It IS quite natural that inspection should 
be the first method of procedure in a 
physical examination of the thorax, be- 
cause the eye will recognize outward 
conditions long before the other senses 
can be brought into activity It is, there- 
fore, of great importance m examining 
the thorax to practice inspection thor 
oughly and systematically 

Uules to Be Observed During 
Tnspeclion 

1 The patient must be stripped to 
the^aist, othermse accurate inspection 
IS impossible If an overmodest female 
patient refuses to bare her cliest m its 
entiretj, one portion at a time may be 
uncovered and thoroughly inspected 

2 The patient must assume a pe r- 
icctl) natural and unconstrained pf» Qi- 
tion It IS preferable, whenever possible, 
to have the patient m the erect posture, 
the arms Iianging naturally at the siAts 
M^tal and pln sical ci«e are 

and these may oft en be accompli«;hM by 
cngagingTHc patient m a general con\er 


sation, so as to keep his mind off his 
own body 

If the standing posture is not possible 
the next choice is the si lting po sture 
The patient is to sit erect, arms hanging 
loosely at the sides, head somewhat ele* 
\ated, but muscular rigidity should be 
caref ully a \ dicled W hen the JaTeral sur 
face of the chest is ins pect^ the__ pa 
lient s Hands should be clasped j ^nd 
his hcad7 allowin g tree e xposure In a 
very si ck patient the recimbcf it posture 
is the pnl > possible one, the patient I> 
mg entirely relaxed When lateral and 
postenbr views are required of such a 
patient he should be gently turned from 
one side to the other, the faci^e\pres 
sioa being meanwhile for an) 

signs of pain or distress Tlie effect upon 
resp iration should also be observedj dur 
mg this p rocedure ^ 

3 Tlie chest is examined anteriorly 
late rally and posteriorly with equal care 
and attention 'I'he col or of the ahm 
genera l develop ment, musculature and 
the si ze shape and symmetry ofj he 
Uiorax are to be noted First tJie^^hest 
IS studied as a whole, then the regions 
of the one side are compared vvi di the 
corr esponding regions on the op posite 
s\de 

4 The whole chest should be exposed 

to a strong steady light, pref^ably day 
light, so as to avoid confusing shadows 
The surface of the chest under exaniina 
tioii sliould always be turned towards 
the examiner 

3 During the exami nation respira 
tion should be uninterrupted, the respi 
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rator> rate and rhythm and the j^ ree 
of the cliest expansion being kept under 
obscn atfon Tlie moicments^oF one side 
of the chest should be compared ante 
norly, laterally and posteriorly ^\lth 
those oi tlie corresponding part of the 
other side. 



O 


som ewhat loivercd A line is drawn with 
a colored pencil immediately below the 
inner two-thirds oi each clavicle The 
examiner stands directly helnnd thfi na- 


tion which will e nable him to see both 
lin^ Mmultaneously The lines should 
not be visible dunng expiration, but 


iration denotes de- 


bved expansion on iliat side 


Fig I'^lnspectioa tor symmetneal rts 
piratory chest movements Two pieces of 
cotton prcMously dipped in vaseline are 
placed upon corresponding points of each 
lateral hali of the chest 

In order to bring out more clearly 
any difference between the expansion of 
one part of the chest as compared with 
the corresponding part on the other side, 
a small piece of cotton previously dipp ed 
m vaseline or otlier sticky substance 
may be placed upon correspondin g 
p oints of both si des, or the correspond- 
ing points may be marked witlTa col 
ored pencil, thus iacilitating the de 
tectioiT of apparently minor delays or 
restrictions in respiratory expansion 
When the infr arlninnilar reipons are 
t o be inspected for uneven exp ansion 
the patie nt is placed upon a chair or 
stool facing the h^t. with the bead 




Fig 2 — Inspection of upper portion of 
chest to note bilateral equality of respira 
tory expansion A line is drawn beneath 
each clavicle the patient sits upon a chair 
and the examiner stands behind the patient 
and looks downward watching the lines as 
thqr come into view 

PostenorJy, de la>ed and dimin ished 
expansion is easily noted by watching the 
pl ay~m the scapu lae It is often neces- 
sary to have the patient breathe deeply 
in or der to bring out more clea rly dis- 
crepanaes in the respiratory excursion 
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6 Irreg ularities in the con tour of 
bulgijigs depressions pu^ 
tion 3 _ disten ded \ essels and enlarged 
glan ds^h ould be noted This is best 
accomplished in the following manner 
The examiner should stand about three 
to SIX feet in front and away from the 



patient wi th in> bick to the light cx 
cipt when sugi it^^anations m the ii pi>i»r 
lurj^of the chest arc to be muesli. alcd 
sliould stand liehmT or at 
one_si(je of thrpaticnt sn tiiit i.^ ;; 7 ^ 

l> e_alle to look downwa TH 

\\ hen the jaiicnt is m the recumbent 
Ijosition It is often ntccssarj for the cx 
annner to bring In s c>es to the loci 
. lllP !«licnts cliot and Tk 

m ordaUQjJ etcct more 
sh^it Mmtions in expansion ami feoKU 
tiulsah jns ~ 

The iSoriiial Clieel 
The ideal chest such as we arc ac 
custuncl to attribute to an Ajiollo or a 
\cnus i> rarely, if c\er encountered 
m actual jractice If wc examine ■» 


hundred normal chests we shall \er) 
likely find that no two have the ^le 
measurements jet eacli one is wicLn 
the normal limits The difference n 
chests is like the difference in facial 
expressions A hundred Chinamen will 
present a hundred different faces where- 
by each one can be distinguished froii 
the others, still every face will be of the 
Chinese tjpe The same is also true 
concerning chest and body development 

Characteristics of the Normal Chctl 
1 The chest is usually sj nimetncal on 
bot h sides though slight asjinnietQ maj 
occur described under auotheT iieidine, 
2”'The cla vicles are somewhat promi 
nent ^ 



I iR 4— Normal male chest 


3 The supr a ml infncliv icnhir 
fossa e arc sJigHtiy dc; r cascd 

1-otns angle is visible (scco'ii 
CO tostcrnal'junctioii) 

0 The ste mmn is nearly strn ght 
6 The shoulders arc ncarlj h^o 
zontai V ' — 
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7 The suprasternal depresbjon ib 

snnjl -- “ 

8 The cpitrt stnc n itile the space 
foniied b} the junction ol the coaJcscjng 
ribs with the sternum is a right angle 

9 Tlie antcropo sterinr diameter sier 
no\ cr tcbra l eo' iials ab '^U ihrc/» (ourths 
of the transverse diameter 



10 The ribs as tliej leave the sternum 
are honzonjal but gradiiall) slope up 
ward being nearl> oblique when the> 
reach the spinat "articulation 

IJ The jHterspaces are iwde r a« 
tenorl} than they are lat erally and pos 
teriSHj , they are nei ther promine nt nor 
markedly depres sed 

12 The spine presents a \er> slight 
curvature to the right it the midback, the 
vertebral spines are not very prominent 

13 The scapulae he nearly fiat upon 
the ribs when the arms are held m the 
normal anatomical position 

14 The thorax excluding the shoulder 
attachments is conical in shape the 
smaller end being uppermost gradually 


increasing m depth as it descends be 
cause of the greater curve and angle of 
each succeeding rib as it joins the 
sternum 

Irregularities that may occur m a 
normal chest are 

1 Prom inent clavicles and Lo uis 
angle, thereby causing de en su pra and 
»t^^Ja v?cn/i r depressions arc usiialiy 
sceii 111 individual s who have very thic k 
ho nes and high cheek bon es 

2 Occup ational defornm ies such as 
funn el ch est ( 1 richterbrust) a sinkin g 
ni Of ibc lower po rtion of llie slcn iuiii 
arc ofic;? seen in sJiocm alvcrb mJ bar 
nes-snukers 

3 Sliallovv upper portion of the cl iest 
" nil a gradual deepening and WKl emiig 
lower portion is often congenital 



Fig 6 — Irregularities of diest within 
normal imits ^vote supra and infra 
clavicular depression and deep infrastemal 
depression 

4 S hort chest but with an acute 
epigastnc angle is also often congenital 

5 Loc al irremilanti es due to such 
causes as a badly united fracture or 
cicatrices resulting from burns and scalds 
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Respiration 

Respiration is a process m which 
atmospheric air is taken into the lungs 
for the purpose of aerating the blood, 
and charged or vitiated air is exhaled 
The atmospheric air (inspired air) con- 
tains approximately 2QTo 21 p er cent 
oxygen, 7 9 per cent nitrogen, and 0 04 
per cent carbon dioxide The aspired 
air co ntains about 14 per cent oxyge n 
abo ut bO per cent nitrogen s aturated 
witii water \apor and abo ut 5 6 p er cent 
carbon dioxide The composition of the 
expired air vanes with the amount of 
activity, the general metabolic process, 
and the kind and quantity of food taken 
m On an average diet dunng com 
paratne rest about 900 grams of carbon 
dioxide are expired daily, during exer 
tion It may exceed 1200 grams 
Tidal air is the amount of air inspired 
or expired with each respiration during 
normal quiet breathing, it is about 350 
to 500 cc 

Coutp lwtcHtary or compUment at air 
's volume ot air that can be forcibly 
inspired after a normal inspiration, it is 
about 1 500 cc o r slightly over 

Su pplemental or res erve air is the 
amount of air that can be forcibly ex 
pired after normal expiration , it is about 
1500 cc or sligh tly over 

15 the amount of air con 
stantly remaining m the lungs Uiat can 
not be forced out by the deepest pos 
sible expiration, it is about 1000 to 

1500 cc — 

ytl al capa city is the greatest volume 
of air that can be forced out of the lungs 
after the dcqiest possible inspiration it 
IS the sum of the preceding fii,ures and 
aicragcs m th e male 3500 to 5000 cc 

in tlic female 25UO to 3700 cT" ’ 

The blood IS brought to the lungs by 
large artenes (the pulmonary arteries) 


which divide and subdivide, following 
the ramifications of the bronchial tree, 
until at last the smallest capillaries come 
m contact with the fine air vesicles the 
blood and air being separated only by 
a thin membrane which permits osmosis. 
After an interchange of gases in the cap- 
illaries the aerated blood in the lungs 
IS finally earned away by increasing!) 
large veins, until it reaches the left 
ventricle from vvhicli it is distributed 
throughout the body The blood is 
brought to the lungs at a definite velocit) 
depending upon the rate of the heart 
usually about 72 hear tbeats per minute. 
The air is also brought to the lungs at 
a definite rate of speed aboutlS^c^P**^ 
tions per minute, taking m approximate!) 
30 qibic inches or from 350 to 500 cc. 
of am during an ordinary inspiration ex 
cursion The ratio between the respjn 
tion and the pulse beat is one to four In 
other words the air drawn m by one 
act of respiration takes care of the quan 
tity of blood brought to the lungs by fonj 
heartbeats The respiratory rate and 
rhythm may be to a large extent con 
trolled by the will It may be voluntanl) 
deepened or made superficial, accelerated 
retarded or even arrested for half a mm 
ute, a minute, or even longer Therefoi’^ 
the patient should not be made ao 
quamted vv ith the fact that the examiner 
IS counting the respiratory rate 

Normal Respiratory Rale 
The respiratory act consists of an m 
spiratory movement and a short pause 
followed by an expiratory movement 
These movements occur regularly an 
rhythmically and are symmetrical on 
both sides of the chest In the inoh tbc' 
occur 18 to 20 times i minute In th® 
female 20 to 22 times a minute. In cM 

dreit, the number of respirations 
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minute depends upon their age birlb 
it IS about 40 to 50, at Uie end of the 
6rst year, 30; and at the fifth year it 
IS about 26 per minute Respirations are 
less rapid m the recumbent than in the 
silting, and most rapid in the erect pos 
ture. 

The respiratory nte may become ac 
celerated or retarded as a physiologic or 
pathologic process Acceleration is more 
common than retardation The rate may 
increase to 30, 40 or even to o\er 50 
per minute, generally, howeier it rises 
no higher than 40 Physiologic increase 
in frequency of die respiratory rate may 
be brought about by physical or mental 
exertion, or by both Phy sical ex ertion, 
sucii as rapid waihuig running, moun 
tarn climbing, running upstairs, hopping, 
jumpmg, "setting»up exercises ’ heavy 
lifting, swimming, or any muscular exer- 
tion uiJl accelerate the respiratory rate 
The trained atlilete can endure a much 
greater strain before any change m the 
respiratory rate is noted than can Uie man 
of sedentary habits Comalescents from 
protracted or grave diseases show a 
marked increase m the respiratory rate 
from tnvial exertion, such as sitting up 
m bed The ratio between respiration 
and heartbeat is usually maintained in 
these conditions, both being accelerated 
Menial excitement, such as anger, an- 
ticipation of any unusual event, sudden 
fright, self-consciousness m the presence 
of strangers, “stage fright,” in fact, zny 
condition that will cause a more rapid 
heart action, will produce rapid respira 
tion 

Respiratory Movemenis 
During inspiration the lungs take up 
approximately 350 to 500 cc of tidal air, 
this causes each lung vesicle to expand, 
m consequence of which both lungs bal 
loon out In order to accommodate diem 


the chest cavity must necessarily become 
larger This is accomplished by (o) 
The descent of the diaphragm, except 
at Its central tendon and (b) the raising 
of the ribs, tlie upward and forward 
movement of the sternum, and slight ex- 
pansion of the intercostal spaces 

The inspiratory act causes the nhs 
to assume a nearly horizontal plane an- 
teriorly and to some extent laterally, but 
there is very little change in position pos- 
teriorly because the costospmal articula- 
tions are fixed and act as a fulcrum to 
elevate tlie sternum and its attached nbs 
Postenorly, inspiration is noted by the 
separation and ascent of the scapulae and 
slight filling of the interspaces Forced 
inspiration is accomplished by bringing 
into play the accessory muscles of res 
piration, thus lifting the thorax still 
higher, and causing a greater descent of 
tlie diaphragm 

The expiratory act, because of the col- 
lapse of the lungs and the ascent of the 
diaphragm, causes a descent of the nbs 
a slight retraction of the intercostal 
spaces and greater acuteness of the epi 
gastne angle Posteriorly, expiration is 
noted by the approach and descent of the 
‘•capulae and the lowering of the shoul 
ders 

Tlie inspiratory mozement, therefore, 
consists of expansion and eletalion of 
the chest, and lowering of the diaphragm 

The expiratory movement consists of 
retraction and recession of the nbs and 
interspaces, elevation of the diaphragm 
and recoil of the lung tissue 

Tite Diaphragmatic Movement In re 
pose the diaphragm is arched upward 
and assumes the shape of an inverted 
basin and its sides are in close contact 
with the inner wall of the thoracic cav- 
ity, from its attachment to the level of 
the fifdi intercostal space Dunng in 
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spiration the diaphragm flattens out and 
permits the descent of the bases of the 
lungs m Its wake During expiration, 
with collapse of the lungs, the diaphragm 
rises The deeper the inspiratory act, the 
lower tlic descent of the diaphragm and 
fcr contra the greater the expiratorj act 
the higher does the diaphragm rise 
When the induidual assumes a lateral 
posture, the diaphragmatic excursions 
are greatest on the dependent side 

Accessory Muscles of Respiration 

Nonnallj, the ordinirv respiratory 
muscles— intcrcostals dnpliragin and in 
the female, the scalem— cnrr> on rcspira 
tion Greater depth of respiration is ac- 
complished h> increased action of these 
muscles, assisted b) the accessory nius 
cles thercb) producing greater chest ex- 
jwnsion The accessor) muscles of res 
pintion arc dividc<i into two groups 
(I) Accessory uiiisclcs of tnspiralton, 
and (II) acccssor\ muscles of expiration 

I Accessory Muscles of Inspira- 
tion 

(^) The muscles of the upper respira 
lor) tract the In atorcs aloe mist ant\ ihc 
Uijfor piliii enlarge tin, open 

mg of the iipiKf ri-.iiirator) inct thus 
more rcadih inriiiiltnig the jiasvagc of 
air into tin. lar)ii\ The sternohyotj 
stenioth\roii th\roh\o, I onwhyoid 
muscles dqires, the Iiri nx tlms facilital 
mg the entrance of air into the Jiiii„s 
Die truoisryt,noid,i pastici hy ihcir 
contraction sciiaratc the ar}ttiioid car- 
tilages tlicrcbv dilating the rti/ta i/lol 
liJis 


the sternum and claaicles when the head 
IS fixed 

(c) The pcctoraUs, major and minor 
when the head and shoulders are fixed, 
ele\ ate the second to tlie sixth nbs in 
elusive The scrrati postici supenmi 
elevate the upper ribs The subclinus 
ruses the first nb when the clavicle is 
stationaiy The lezatorcs costarum hrri 
and longt draw the posterior portion c4 
each nb toward the spinal column 

(d) The Jezator anguh scapulae that 
part of tlie trapezius which n es from 
the occiput and is inserted into the clan 
cle and acromion and probably also the 
scrralt aiitict majorcs, act as uispiratorj 
muscles inasmuch as the) move tie 
lower and middle ribs upward and out 
ward when the shoulder is fixed 

(c) The clnatorcs of the heal a’J 
spinal column aid respiration in cases of 
croup spasm of the glottis and "hen 
aspli)xia is threatening 

II Accessory Muscles of Expira 
tion Cxjiiration IS ustiall) accoinphdeJ 
by the collipsc of the air vesicles m tie 
ind the upward movement of tie 
diajihragm \\ hen the c’asticit) of ti e 
alveoli IS lost muscular action has to 
brought into play in order to compre s 
the thorax The pniicipal cxpiramev 
muscles arc tliost of tlic alxlomcn which 
push tlic abdominal organs upward to- 
ward the iliapliragm 

(a) The trann ersahs muscle 'hor 
tlic lransver‘-c diamclcr of the aWoo’cn 
■uid the r«f<i muscles shorten the lo » 
diameter 
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Types of hormal Respiration 

The preponderance of upper or lower 
ciicst expansion during inspiration and 
Its accompaii) mg contraction during e\ 
piration mark two distinct t>pes of res 
piration ohserxed nonnaUi m the tno 
ftxes (I) Superior thoracic or coslat 
breathing in women, (II) cosloabdoin 
inal or vijirior thoracic breathing in 
men 

I Superior Thoracic or Costal 
Type of Breathing m Women Tlie 
exjiansion of tfie lliorax occurs largely 
m tlie upper part and is chiefly pro 
duced by the action of the intercostal 
and scalein muscles as the diaphrag 
ma 1 C coiilractions are slight tiiev pro 
duce only a feeble expansion of the 
lower portion of the thorax and upper 
abdomen Trained singers and orators 
by diligent practice bring the diaphragm 
into forcible play tiuis increasing their 
lung capacity and causing their breath 
mg to assume a nearly costoabdominal 
type at the same tune also retaining 
the supracostal t\pe The supracostal 
type of breathing m women was for 
mcrly attributed to light lacing but this 
Is probably not true because though 
die tigiit lacing has ceased to be fashion 
able this type of respiration is still pres 
cut m civilized noinen and m women of 
the pmxuAJUve. tar^s who iln not and 
probably never did constrict their waists 
It is no doubt due to the action of the 
mtercostals and scalcni muscles and the 
greater flexibility of tlie female ribs 
which may be natures method of alloiv 
mg sufficient room m the abdomen for 
childbearing 

n Costoabdominal or Inferior 
Thoracic Type In men the dta 
phragm is the most important muscle 
of respiration, when relaxed it projects 
upwards like a dome into the thoracic 


cavity, but when contracted during m 
spiration it becomes flattened and des 
cends pushing tlie abdominal viscera 
before it elevating Uic upper part of tiie 
abdominal wall and expanding the lower 
liaJf of the thorax 

These respiratory types are greatly 
influenced by age occupation habits 
and iKithological conditions In old age 
when the nbs and cartilages are ossified 
respiration is almost entirely abdominal 
even in women In persons following 
such occnivatioiis as singing wind mstru 
meiit playing or glass blowing both the 
supra and infracostal types are found 
to be well developed Sedentary habits 
which induce shallow brea hing will 
cause but slight contractions of the dia 
phragm even m men 

Resptra/ory Rhythm 
Tlie ratio between the inspiratory act 
and the expiratory act is six to seven 
The inspiratory act is slightly shorter 
than the expiratory act A very short 
pause follows inspiration , almost as soon 
as inspiration is completed expiration 
begins Tile pause following expiration 
IS longer than the inspiration pause 
Be It remembered however that the 
noniial uispiralory sound (the sound 
heard during normal inspiration) is 
tluee times loogpc than tlie exfirotury 
sound 

Mensuration of the ZSormal Tliorax 
Mensuration is employed to determine 
more accurately (1) The circumference 
of the chest and to no e its relation to 
the general build of the individual (II) 
the degree of respiratory expansion , 
(III) the irreguhnties of the chest and 
the relative size of either side (IV) 
the diameters of tlie tliorix m relation 
to its circumference 
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I Circumference of the Chest 
This IS obtained by encircling the thorax 
with an ordinary tape measure or a 
Ithoracometer at the level of the third 
Irib anteriorly during quiet breathing 
(This procedure is known as * thora 
cometr^ The circumference of the 
thorax at the level of the nipples m front 
and the lower angle of the scapulae be 
hind when the arms are raised should 
correspond to half the length of the 
body In old age the lower circumference 
IS greater than the upper The approxi 
mate relation between the size of the 
chest and the height and weight of the 
individual is given in the following table 


Relation Between Size of Chest am} 
Weight and Height 
(After H At ders) 



HEIGHT 

CHEST 

WEtCUT 

5 feet 

33 inches 

115 pou ds 

5 

1 inch 

34 

120 

5 

2 inches 

35 

125 

5 

3 

26 

130 

5 

4 

26/2 

135 

5 

5 

27 

140 

5 

6 

27/ 

143 

5 

7 

38/4 

146 

5 

S 

39 

149 

5 

9 

39/2 

152 

5 

10 

40 

155 “ 

5 

11 

40/4 

158 

6 


41 

161 

6 

1 inch 

41J4 

164 

6 

2 inches 

42 

167 

6 

3 

42/4 

170 

6 

4 

43 

173 


As a general rule jt may be remembered that 
a person measuring fi\ e feet has a chest c rcum 
of 33 inches and weighs 115 pounds 

For the increase of each inch in be ght add 
one inch to the circumference and fi>e poind s 
to the V. e ght unt 1 five feet four inches After 
Uiat add ’/i inch to the circumference and three 
pounds to the weigl t for each addit onal inch 
n height 


The size of the chest circumference 
does not necessarily indicate the con 
dition of the lungs Thus we may ha\e 
a chest circumference of three or four 
inches above the normal standard with 
poorly functionating lungs as in eniphj 
sema, and at times a chest circumference 
of one or two inches below the normal 



standard may shelter perfectly good 
lungs The degree of thorac ic expan 
Sion rather than its circumference is an 
indication oi lung capacity ~ 

ir Liegree of Respiratory Expan 
Sion This is obtained by enarclmg 
the chest with a tape measure_at the 
level of the tJiird nb The patient is m 
structed to Ske a very deep b^ th 
d unng which time ipeasnremfi Ct is 

re^ he is then to 

th e tape being drawn in as the c hest 
sinics and the reading is taken at tl e 
end of the expiration The diffor^^ 
between forced inspiration and forced 
expiration represents the degree of e* 
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Diagrams o{ Normal and Pathological Chests 



Tig 9— Rickety chest child aged 15 monllu Fig 11— Emphysematous chest 



Fig 12 — Fibrosis of the left long, man aged 30 years 
Reduced cyrtometnc tiaangs of the various forms of chest taken at the level of the 
stemoxiphoid articulation The figures represent measurernents m inches the dotted lines 
indicate the normal shape of the same cdiest (After Sowjer ) 
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pansion In men-4he average expansi on 
IS about three i nches, m women t wo 
a nd a half inches Training generally 
increases the chest expansion It is not 
at all unusual to s ee ath letes who have 
fou r to fi\ e inches of chest exp ansion 
expansio n less than two inches may be 
conside red pathological, unless there n r«» 
obvious factors to account for it 



g 13— Tccliiuc for mcasur ng transverse 
0 ameter of chest 


111 Irregularities of the Chest 
and the Relative Size of Either Side 
This liny be ob aiiied bj the use of the 
thoracometer the C) rtoiiic ter or t he |n ii 
togr^)h The pricliccd eje will iisiully 
detect isjminctrics and irrcguhntics 
'Mtbout instruiiKiiial aid file instni 
inuUs of precision arc anplo>cd for the 
sake of accuracj 

The cy rlomclcr is___-i_chmi of ct iHU 
m oMiig lin ks. I t ia iirst nioUlctl arou nd 
th ^ij at then caTctulIj reinoicd so as to 
pr cscr\e tlie^cncnt outline ot the ch est 
*]l3t tc\il Anotlitr hibtruiiKiib which 

IS less cumlKTsoiiic and more practical 
consists ot two narrow plia ble metallic 
liamls lulled bj hi nt.cs to i t vnbtwt 
sa.ldlc wluch_f,u il;(. ^p.Hc The bands 


are carefully drawn around the chest 
until they assume its outline, the ante 
nor junction of the bands is marked 
the pieces are tlien carefully separated 
and removed from the cliest to a piece 
of paper where they are again pul in 
position and a pencil tracing is taken 
from the inside of the strips The out 
line of this level is thus obtained 

The relative size of either side of ti e 
chest IS easily obtained bj the use of 
an ordinary pelvimeter (thoracometer 
when employed for chest measurement) 
With this instrument the diameter of 
each half of the chest is taken and com 
pared The anterior posterior and lit 
cral diameters may also be taken with 
the pelvimeter and each diameter 
marked on paper m its corresponding 
position, a line uniting these points mil 
show the sliape and size of the circum 
fcrence of the chest at that leael 

The pantograph is an instrument eni 
ployed by photographers to enlarge pic 
tures Tor chest measurements the ends 
are reversed, the larger end is traced 
around llie chest while tlie smaller end 
which IS fitted with a pencil transfers 
this tracing in smaller fonn though ic 
curately upon a sheet of paper 

IV The Diameters of the Thorax 

(a) The long diameter i s measured 
from the clavicle to the base of the clicsf 
Tilts diameter is aariable so miich so 
tliat It IS hardly possible to standardize 
Its normal length 

(&) TVifi jran sverse diameter (the 
breadth) is represented by a line drawn 
irom a gnen point on one side of the 
lateral asptet of tin. chest to a corres 
ponding {Knnl on the opposite side 
adult men this usually measures 2a cm 
(9 84 inches) in the upper part and about 
26 cm (10 23 inches) in the lower I'^^t 
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of the chest In women the mcasurc- 
ments are approximate!) 23 to 24 ctn 
(905 to 944 inches) in the upper and 
low cr parts of the chest, and about 1 cni 
(0 39 niches) additional when measured 
a little aho\e the mammae 



Fig 14 — Tcdinic for measuring the antero- 
posterior diameter of cliest 


(c) A iiicropostcnor dtavicle r (the 
depth) is represented by a ime passing 
from any point on the anterior surface 
to a corresponding point posteriorly Tfiis 
IS usuall) taken from the sternum to 
the spinal column, and is, therefore, 
often called tfie stcniot crtcbral diameter 
This diameter usually measures 16 cm 
(6 29 inches) superiorly and 19 cm 
(7 48 Indies) in the middle and in 
fenorly In the aged the inferior di- 
ameter is often greater than the superior, 
due to the flaring out of the nbs At 
times other measurements are taken in 
order to compare one portion of the 
chest with the corresponding portion on 
the opposite side, such measurements 
may be the depth at the apex, from 
the clavicle to the spine of the scapula. 


the distance betw ecn the sternum and the 
nipples or between the nipples and t!ie 
\ertebral column, etc 

Palliulogic Tliorav 
Having by inspection become ac 
quainlcd with the (I) size, (II) shape, 
(III) symmetry and (IV) respiratory 
movements of the normal thorax, we are 
now' 111 a position to appreciate its patho 
Ic^cal variations Abnormalities of the 
thorax in sire, shape, or symmetry may 
he either congenital or acquired 

I. Size 

The chest may be abnormally m 
creased or diminished m size 

If increased, all diameters are larger 
tlian normal , the lungs are ov erstretched 



Fig 15 — Posterolateral view of 
emphysematous chest 


emphysematous, and an individual pre- 
senting this anomaly is spoken of as 
being “deep chested” Glass blowing, 
playit^ wind instruments, or other oc- 
cupations requiring pulmonary strain 
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may eventually cause such enlargements 
Mountaineers are usually deep chested 
// dummshed, all diameters are sjan- 
metncallj decreased This condition is 
usuall) congenital, allliough in some in- 
stances the chest inaj be arrested m its 
dtv elopmcnt because of insufficient lung 
expansion in apparently normal indi- 
viduals 

Tile thorax usually accommodates it- 
self to the size of the lungs, if the lungs 
arc abnonnalI> large, the thorax is also 
large, small lungs rnturally require a 
smaller lodging place constqucnily a 
smaller thorax 

//. Shape 

Tlic altcniions in the shape of the 
chest niav be classified as ten distinct 
pathological t>i>ca 

I The Barrel shaped or Emphy- 
sematous Chest This tvjic is striking 
m Us appearance, occurring m cmpli>- 
sematouh persons and is often seen in 
iho'-e sulTtring for a long period of time 
from continuous attacks of -isthma The 
cmph>»cmatous chtst is most frequently 
observed m persons of, or beyond, 
mid«!lc life Tlic sufTcrer lias the appear- 
ance of a person walking about during 
a concimioiis deep inspiration 
Chjractcrulics 

(o) Tlic chest js sliort (due to Uic 
clcvitioii of tlic ribs) 

(b) rile chest is full, tlic greatest full 
ncss tjccurring ui the scapular regions 
(f) riiv slioiihicrs arc elevated and 
arc mifl> liorizontal. because of the 
clcvaiitii of the ribs. 

(d) The neck is short, because of tl c 
elevation of il c s'muldcrs 

Tlic aiiicrc/jH>\tcrior diameter is 
*» lo<4 or Ui„cr tLm the iransvcrse, 
il I* IS causeil Is t{ c arclung forwanl 
cf tl c i’txn n. ard the archirg back- 


ward of the spine, vvhidt giv e it a barrel- 
shaped appearance 

(/) The ribs are massive and hon 
zontal 

{<7) The interspaces are wider and 
somewhat bulging 

(/i) The epigastric angle is obtuse. 



I ig l<!k>Emph>scniatous chest, shoulder* ! jS 
no supra or infraclav icular depression^ 


(1) The scapulae he fiat ^ 

ribs and arc thrown upward oiitwaf 
and lorwnrd 

II The Phthistnoid, Alar, PtrO^ 
gold or Paralytic Chest 
IS just the opposite of the cinpln cn-i 
tous It IS, as a rule, congen s 

The pluhismoid chested per'-on gneso. r 
the impression of l>eing constanti) >'* 
the act of deep expiration 

Cltjraclensltcs 

(а) The chest is long 

(б) Il IS lilt or sliallow 

(c) Tlic anterc posterior dnineU^ 
greatlj diminished 

(d) The ribs arc thui ud d’ 
caiismg an cciitf cfujjstnc <-> jhi d'"’* 
ward ilofuij of the shoulJtrs end e 
neck 
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(<?) The intercostal spaces are nar- 
roiver and depressed 

(/) Louis’ angle js >cry pronunent 
(g) The clavicles are prominent 
(/t) The supra- and mfracla\icular 
fossae are depressed 



Fig: 17— Phthisifwid chest 


C») The scapulae stand out wing 
shaped, therefore the name “alar tfiorax ” 
One may ha\ e a congenital phtlnsmoid 
chest, but wiUi proper care may ne\er 
contract pulmonary tuberculosis Such 
a person is perliaps predisposed to this 
disease, but may not necessarily con 
tract It However, it is true that the 
majority of phthisinoid chests are found 
among tlie tuberculous This form should 
not be confounded with the phthisical 
chest, which is the product of advanced 
pulmonary tuberculosis 

III The Phthisical Chest This 
type IS acquired A perfectly normal 
appearing chest m a person who is suf- 
fering from a ctive pulmon ary tubercu- 
losis may, m time, come to present the 
characteristics of tlie phthisical chesL 
This deformity is no doubt due to 


deficient lung expansion, which causes 
collapse and partial atrophy of the inter- 
costal and other cliest muscles 

Charactcrtslics 

(o) The chest is generally emaciated 

(b) The anteroposterior diameter is 
shortened 

(c) Flattening of the chest above the 
third nb is in evidence 

(d) Supra- and mfraclavicular de 
pressions are deep 

IV The Rachitic Chest: Rachitic 
dcfomiittcs of the chest may be caused 
by violent muscular action upon the im 
properly dev eloping ciiest of the rachitic 
cliild and by improper calcification \1 



Fig 1&— Rachitic chest showing 
rachitic rosary 


though many deformities may exist 
three distinct varities are recognized 

1 The Simple rachitic. 

2 The pigeon breast, or chicken 
breast 

3 The transversely constricted chest. 
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1 The Simple Rachitic Chest 
This IS recognized b} the followng chir 
acteristics 

(a) It IS shorter and deeper than 
norma! 

(b) A shallow depression or groove 
occurs on either side of the chest and 



Tig 19 — Rachitc chest pgeon 
breast deformity 


runs nearly parallel to the antenor axil 
lar> line they correspond to the costo 
chondral junctions the anterior aspect 
of the chest is pushed forward causing 
the chest as a whole to assume a nearly 
quadrilateral shape instead of the ar 
cular form normal to children 

(c) Rachitic rosary is caused by 
beading of the sternocostal junction Tins 
IS due to an excessive deposit of lime 
salts at each sternocostal articulation 
causing enlargement of the osteocartila 
gmous junctional tissues 

2 The Pigeon Breast As its name 

implies the shape of this type of chest 
resembles tliat of the breast of a fowl 


It IS also often compared to the outline 
of a ship s keel 

Characteristics 

(a) The transverse outline is tri 
angular 

(b) The sides of the chest are flat 
tened 

(tr) The lower portion of the sternini 
IS arched forward 

(d) The ribs slope sharply backward 
from their sternal articulation the angle 
being straightened at the costochondral 

junction 

3 The Transversely constricted 
Chest or Harrison's Sulcus In th < 
type a transverse constriction of tlf 
anterior lower por ion of the chest belo v 



Fig 20— Broad flat tl n cl cst small 
a teroposlerior d arneter 


the sternoxiphoid articulation is noted 
tile constriction corresponding to tl e 
points of attachment of the diaphi^?”* 
V Flat Chest This is charac 
terizcd by the exccssiae broadness of the 
cliest the \ery small anteroposterior 
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dnmeter and the absence of the normal 
forward cunc ot llic nbs The leii|,th 
of the thorix is not abnorntallj in 
creased Tins is often '^ecn in pul 
monarj tiibcrcvilobis 

VI The Scaphoid or Boat shaped 
Chest This \aneu of chest is at times 



found m patients sufTernig troni syrmgo 
myeha also ni the rachiuc and as a 
lesult of injury It is charactenred by 
a median depression of the upjier ante 
nor chest wall extending from the top 
of the sternum to about the fifth or sl^tb 
nb This hollow is formed by tlie dc 
pr^ssum oi!’ the sternum and f(s adjwir 
uig costal cartilages 

VII Spindle shaped Chest or 
Fusiform Thorax This deformity may 
be acquired by tight lacing It consists 
of a lengthened or constricted cliest 
which has assumed a spindle shape. The 
upper part of the thorax is broadened 
the waistline is lower and is decreased 
in circumference the spinal muscles be- 
come atrophied The thoracic viscera are 
pushed up higher m the chest while 
the abdoinmal viscera are crowded 


downward Since tight laced corsets 
bare gone out of fashion the clinical 
incidence of this chest abnormality Ins 
greatly decreased 

VIII Chest of Progressive Mus 
cular Atrophy This tjpe is cliarac 
tenzed by its peculiar box sliaped ap 
pcarancc the walls being nearly perpen 
dicular The lower nbs are extremely 
oblique and the intercostal nuiscles are 
atrophied The waist is \ery slender 
and cons rictcd (wasp waist) 

IX Gutter Chest Tins type is 
characterized by a narrow shallow a er 
heal groove corresponding to the mid 
sternal line It is due to a forward con 



vexity of the costal cartilages which 
causes Uiem to approximate thus push 
wg the sternum backward so that it 
forms this longitudinal furrow The 
gutter chest is usually congenital al 
though it may be acquired after birth 
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X Funnel Chest In this variety 
a deep depression is often noted at the 
lower end of the sternum It is conical 
m shape the larger diameter being m 
front the apex is deeply situated and 
corresponds to the sternoxiphoid arttcu 
lation This cond tion is usually heredi 



tar> tho gh it may occur as a result of 
ricke s 

V lesser and more sliallo \ depression 
ma> be of occupatio lal or g n occunng 
in shoemakers carpenters or harness 
makers The constant pressure of a hard 
object against the lower portion of the 
sternum usually continuous from early 
)outh is responsible for this occupa 
tional deformity 

III Symmetry 

Normally both sides of the chest 
should be sj mmetneal or nearly so Pa 
thologically one side may be larger 
smaller or distorted This may be caused 


either by disease of the underlying \ s 
cent or^ disease and corigenUal de- 
formity of the spine and'"nbs Local 
irregularities of a portion of one sde, 
such as bulgings or depressions may also 
exist Whenever an asymmetrical chest 
IS inspected and one side is found to 
be larger than the otlier the question 
naturally arises which of the two is the 
normal side It is therefore necessary 
to detemiii e whether the apparently 
larger side is of nonnal proportions and 
the smaller side abnormally contracted 
or whether the larger side is hyper 
trophied and the smaller one of normal 
proportions 

Unilateral Enlargement The af 
fccled side has all the characterist cs of 
an emphysematous chest * e 



F g 24— Funnel breast 


(а) General fullness and bi Igmg on 
that side 

(б) Elevation of the shoulder higl^*' 
tlian on the normal side 

(c) Ribs more horizontal than on 
the normal side 
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(rf) The slight depressions of the m 
tercostal spaces are either obliterated or 
the intercostal spaces are bulging 
(e) The nianiniar> gland is pushed 
outnard aua> from the median hne 
if) The scapula is also pushed away 
from the median line 



ig) The chest movements may be in 
creased dimmislied or absent depend 
tng upon the underl)ing cause of the 
enlargement 

(h) The spinal column is bent with 
Its comexity towards the affected side 
It should be borne m mmd that the 
spine IS always bent ^\lth its convexity 
toward the larger side no matter 
whether this 6e the healthy or the dis 
eased side. 

Unilateral enlargement of the chest 
may be caused by (1) A foreign sub 
stance occupying the thoracic cavity on 
the affected side, (2) compensatory or 
vicarious emphysema due to disease of 
the opposite side, (3) lobar pneumonia 


(4) unilateral edema of the skm, (5) 
subcutaneous emphvsana, (6) congem 
lal inaffonnation of tiie tiiorax 

1 Foreign Substances Occupying 
the Thoracic Cavity on the Affected 
Side A large pleural effusion will usu 
ally cause elevation of the nbs flatten 
mg out of the intercostal spaces and 
in young indixiduals the intercostal 
spaces may bulge somewhat, respiratory 
motion is limited and at times entirely 
absent The effusion may consist of 
(a) Serous Fluid {hydrolhorax) 
This is a condition caused b> certain 
forms of malignancy of the lung or 



Fig 26 — Unilateral enlargement due to 
plural effusion (Left sided. The heart 
pushed to the right as indicated by the 
cr<,ss) (See p 377) 

pleura by tuberculosis pneumonia 
heart disease after failure of compensa 
tion by acute serofibrinous pleurisy by 
nephrosis and by severe anemia 
(b) Bloody Fluid (hemothorax) 
This IS a condition often due to the 



244 


Medical Diagnosis 


presence of a malignant growth m the 
lung or pleura , or to pulmonary tuber 
culosis when a small vessel ruptures 
and stains an already existing serous 
effusion It may also be a result of acti\e 
inflammation of the lung (as in pneu 
monia) or of the bronchial glands, of 



^ S 27— -Per cardial effusion 
(See p 470) 


'tab ^sounds or other injuries to the 
chest IS all of the rupture of a blood 
\essel or of an aneurysm 

(c) Pus (Piolltorax) This condi 
tion may be the result of infection of a 
serous effusion «ith p)ogenic bacteria 
It may be a sequel to pneumonia or to 
an infectious process such as pulmonary 
tuberculosis or gangrene of the lung 

(d) Lymph (chylolhorax) Tltismay 

occur IS a result of pressure upon or 
rupture of the thoracic duct x 

(e) Am tn the Pleural Sac (pneu- 
molhorar) This may occur as a result 
of rupture of air \esicles in the lungs 
perforation of a pulmonary cavity ero 
Sion of a bronchial tube or esophagus 


because of disease or the introduction 
of a foreign body causing rupture of the 
lung Stab wounds, or otlier chest 
wounds, may cause a pneumothorax 
either by admitting outside air into the 
pleural cavity or by rupturing the lung 
structure and thus permitting the escape 
of air Pneumothorax is often induced 
as a tlicrapeutic measure (artificial pneu 
inothorax) in tuberculosis and other 
conditions that may be benefited b) put 
ling the lung at rest 

(/) Serous Plutd and Air tu lit 
Pleural Cavity (Jiydropucumolhorax) 
Pus and Air tn the Pleural Caiih 
iPyopncuwofhorax) The combination 
of air and fluid is freqiienti) found m 
cases of pulnionarj tuberculosis pure 
ture of a lung abscess pulnionaiy gan 



Fig 28 — Unilateral retraction of chest du* 
to paralysis of chest inuscles 


greue or as a result of stab wounds 
which have penetrated the pleura 
(ff) A Solid Tumor This may be 
malignant or benign and may at tunes 
attain suflicient size to cause a unilat 
eml thoracic enlargement, in most m 
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stances however a tumor m this loca 
tiou will be accompanied b> effusion 
All aortic one irysin ma> become large 
enough to cause ver> decided unilateral 
tlioracic enlargement 

(h) Pcricirdtal Efjtision Particu 
Iarl> m children tins maj cause left 
sided chest cnlargancnt 



F i, 29~-Un lateral retraction due to disease 
of tl e chest wall 


2 Compensatory or Vicarious 
Emphysema Tins condition usually 
arises m one Jung as a result of disease 
a tlv cppavi’ic such ss paJaMvary 
atelectasis fibroid phllusis fibrinous 
pleurisy tumors of the lung or pleural 
effusion 

T1 e unilateral enlargement caused by 
compensatory emph>sema is often more 
apparent Uian real compensatory em 
phjsenia of one half of the chest is 
usually caused by a retraction of tlie 
opposi e half if the diseased side is 
contracted the healthy side doing cOTi 
pensatory work enlarges only slightly 
but tl e difference between the two sides 


IS so great that even a moderate in 
crease in the size of tJie sound side 
makes it appear large in comparison 
with tlie contracted side This how 
ever is not true of all such cases be 
cause compensatory emph>sema of one 
side as a result of pleural effusion on the 
opposite side nia> produce a bilateral 
enlargement The two sides may be dif 
fcrcntiated bj noting the respiratory 
mov anents Compensatory emph> sema 
gives nse to greater cliest movement 
while III pfeunl effus on such movement 
is conspicuous by its absence The re 
suits obtained b} palpation percussion 
and auscultation greatly assist in dif 
fercntiatmg pleural effusion from com 
pen>ator> emj lij sema 



3 Lobar Pneumonia Affecting the 
entire lung this may also cause uni 
lateral enlargement of the affected side 
because the lung is the seat of a croupous 
inflammation The pleura being some 
what inflamed causes ngidity of the 
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intercostal muscles which m turn fiat 
tens out the intercostal spaces and 
slightly raises the ribs The rigidity of 
the intercostal muscles m pneumonia is 
analogous to the rigidity of the right 
rectus abdominis muscle in appendicitis 



nature s mctliod of protecting the m 
flamed \iscera from external injuiy 

w of Chest 

wall This IS often noted in patients 
suffering from anasarca who persistently 
he on one side The dependent side be- 
comes niucli more edematous and often 
presents the appearance of a unilaterally 
enlarged thorax The diagnosis of this 
condition is easily made as the skin pits 
on pressure. 

5 Subcutaneous Emphysema This 

may occur on any portion of the body 
or It may occupy a vertical half of the 
thorax. The author has seen at the 
Pliiladclphia General Hospital several 


such cases which had the appearance of 
a unilaterally enlarged thorax On pal 
pation a peculiar cracklmg is eliated 
the skin over the chest is distended to 
such an extent that the ribs cannot be 
differentiated from the intercostal spaces 
There is however no interference mth 
respiratory expansion 

Unilateral Diminution in Size or 
Unilateral Retraction This condiuon 
causes the affected side to be smaller 
m all dimensions and to resemble a 
unilateral phthismoid chest 

(o) The chest is drawn m and dat 
tened on the affected side. 

{b) The intercostal spaces arc nar 
rowed depressed and — in extreme cases 
—the nbs may overlap one another 



Fiff 32— Left s ded unilateral retraction, 
postenor v ew pulmonary atelectasis 


(c) The shoulder droops 

(d) The mammary gland is draws 
towards the sternum 

(e) The scapula is drawn toi'iir ^ 
the spine and stands out wing shaped 
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(/) TJie spine is bent witii its con- 
vexity towards the opposite (larger) 
side. 

Unilateral dinnnution in size, if not 
congenital, noay be caused by (1) Dis- 
ease of the chest wall, (2) disease of 
die pleura; (3) disease of the lung, (4) 
disease of the spine. 



Fig LordosJi 


1 Disease of the Chest Wall. 
This inaj be due to pamljsis of the 
muscles of respiration, causing atrophy 
of that side. Primary arrest of develop 
ment, e g , infantile hemiplegia causes 
one Side to be smaller but its symmetry 
is maintained 

2 Disease of the Pleura: Chronic 
adhesions of the pleura prevent proper 
lung expansions, or in cases of long 
continued pleural eifusions w here absorp 
tion IS slow, atrophy of the respiratory 
muscles and fibrosis of the lung may 
cause retraction because of disuse 

3 Disease of the Lungs: Pulmo- 
nary atelectasis, chronic interstitial pneu 


monia, plugging of a bronchus, or retrac 
tion of the lung from any cause may 
produce unilateral retraction 

4 Disease of the Spine: The spinal 
column may be arched forward, back- 
ward or bent to either side This condi- 
tion may be caused either by disease of 
the vertebral structures or by their faulty 
development The arching of the spine 
produces a general distortion of the 
thorax in the same direction Such dis- 
tortions arc classified as follows 

(a) Kyphosis, bending backwards of 
tlie spine (Iiunchback) 

(b) Scoliosis, lateral spinal curvature 
The spine may be bent towards either 
one side or the other, causing a distinct 
deformity of the nbs 



Ftg 3-1 — Kyphoscoliosis with lordosis. 


(c) Lordosis, a forward bending of 
the spine with anterior chondral defor- 
mity 

(d) Kyphoscoliosis, a combination of 
lateral and posterior spinal curvature 
(spinal curve) 
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The superficial lines and landmarks 
are practically \alueless in a distorted 
chest caused spinal deformities be 
cause the viscera do not retain their 
normal relations to the chest wall 
Local Irregularities Local irregu 
Unties nny consist of bulgings or de 
pressions m anj portion of the cliest 



Ug 35 — Multiple mjcloina. 


i.oca;4u;g,„gsarcruJ,l, ri-cogmzcl 
ly insjcctun Uicj nuj be caused b> 
(u) rumors and c>sts of the soft tis 
mils cmcniig tlic diest will by a bony 
I romuiLiice due to a Iwdly united frac 
inrc or by some bone disease or tumor 
of 1 l>oii> or cartihgmous structure 
ib) AiiL-urysm of the aona or other 
larj,c \cs>cl 

(c) r inpyLina which lias burrowed its 
" ly to iliL surface 

(il) Moh-isliin! tumors or j.ruilh cii 
Ur},L.I mnJi istuwl glan Is ciusmg I ulg 
mg or necrosis of a bone 


(e) Local infections (abscess or bo I 
on the chest wall) 

(/) Hernia of the chest wall with pro- 
trusion of a portion of some viscus 
(lung) 

(g) Localized emphysema 

(h) Upward extension of a subda 
phraginatic abscess burrowing its «ay 
to the surface of the chest 

(») Greatly enlarged liver or spleen 
(y) Rachitic deformities 
(/ ) Pleural effusions (in children) 
(/) Hypertrophied lieart (particularly 
111 children and young people) 

Local depressions may be caused b\ 

(a) Wasting of a muscle from any 
cause 

(b) A broken bone 

(o) A very prominent clavicle, g»un| 
rise to deeping of the supra and infra 
clavicular fossae 



Tig 36 — eurv sm of aortic arch 
(bJF p 531 ) 

(d) Localized pulmonary tubtrculo 
sis mav cause a Jtprts«ioii of the ovcf 
lying |)ortioii of the clast wall the af 
fected jiortioii ot the lung is uiiallc w 
txpinde viid raract tint (urt of thccliot 
wall and bcciusL of «Iisu»c and cxicrnil 
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alniosphtric pressure the mil sixths A 
large suj)erficnl cavit} of the lung pul 
inonary atelectasis or j kural adhesions 
maj also cause local depression for the 
same reason 

(c) Rachitic dtionnities 



IV Respiratory Moteinenis 
The respiratory o einents may be 
pathologically altered in (I) T\pe (II) 
Amount of chest expansion (Ifl) Rate 
and (IV) Rhythm 

I Type The t«o t>pes of nor 
inal respiration namely supracostal id 
\\ omen and infracostal — a mixed costo 
abdominal — m men base already been 
described (See p 233) 

Exaggerated bilateral superior cos 
tal breathing m women if not due to 
Emotion o&^xcitenieiit may be caused 
by unusual enlargement of ihe^rcgnant 
uterus or by/large ovarian tumors as 
well as by the same conditions which 
cause superior costal breathing in men 


Superior costal breathing m men 
may be due toitiflammalory conditions of 
the diaphragm oi^paralysis of the dn 
phragnt preventing its descent dunng 
inspiration Other causes aru^scites 
larged liver or spleen or an tyverloaded 
stouiacli w Inch inechamcall> obstructs the 
descent of the diaphragm ^^Tcute pen 
tonitis producing rigidity of the abdom 
mat muscles which m turn prevents lower 
costal expansion «^ilaleral pleural effu 
Sion Hid large pencardnl effusion It will 
be noted that the supenor costal breath 
ing m men or abiioniial exagj^eration in 
women is due to greater activity of the 



F g 38 — Aneurysm of the thoraac aorta. 


upper lobes of the lungs and can be 
summed up as follow s 

I Improper descent of the diaphragm 
from any cause thus throwing the great 
est amount of work, upon the upper lobes 
of the lungs and upon the upper acces 
sory muscles of respiration 
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2 Compression of the lower lobes 
thus forcing the upper lobes to do com 
pensatory uork 

3 Acute peritonitis preventing upper 
abdominal expansion so tliat all the res 
pirator> work must be earned on by the 
upper lobes alone 

Restricted bilateral chest expan 
Sion, or increased costoabdominal 
respiration is caused by some patholog 
ical condition m the upper lobes of the 
lungs preventing their proper expan 
Sion consequently the work of respira 
tion must then be carried on by the lower 
lobes Among the causes responsible for 
tins condition may be mentioned 

(a) Acute pleurisy m the upper Uior 
acicca\it> 

(b) Broken nbs (upper four) 

(f) Intercostal neuralgia herpes 20 s 
ter and radiculitis producing in\oIuntary 
rigidity of the chest thus causing greater 
abdominal movement 

W Pericardial effusion 

(e) Upper mediastinal tumors 
large) 0‘ very 

( 5 ) Pleural adliesiic bands com 

('0 Disease {consolidation or cavils ) 
ot both upper lobes 

Increased abdominal respiration in 
infants nwj be caused by pleunsy or 
lotar pnaimonia or by Potts disease 
(cirits of the vertebrae) 

Dinnmshed obdemiml resf, rotor, 
»»o cuuitls or increased costal tno^e 
■«= “““1 h eeutc pentonil.s 

or tj) col c 

II Chest Expansion AVoiaf;, loth 
r'Iss.fthechsstexiandcuall, 

'Prati „ ^ 

left lodolojuel, ihcfolloss ngchan cs 
nu> occur ** 


A Bilateral j D™mnOT I “I 


( Absence 

Increase ’Of expansion 
Diminution 


Increase 


C Uical iDmmutonf^f^P^ 


D W avy expansion 
£ Insp ratory retract 0 


A Bilateral 1 Bilateral increase 
of chest expansion during inspiration oc 
curs only as a result of compensatory 
emphysema The upper part of the chc>t 
tnay compensate for tlie lower or wt 
versa Increased respiratory expansion 
of the whole thorax is usually a sign 
of healtlt rather than disease beause 
any disease of the respiratory organs 
will cause a diminished amount of 
expansion 

2 Bilateral dnntiitilion of chest ex 
panswn during inspiration may be due 
to 

(o) Disease of the chest u-fl// such as 
paralysis of the chest muscles or execs 
sivc ossification of the thoracic jo ols 
preventing proper play of the ribs and 
sternum Intercostal neuralgia paroxys 
nul pain in the intercostal museks. 
pleurodynia and painful wounds on iho 
surface of the chest will cause voluntary 
suppression of expansion 

(,b) Disease of the pleura and da 
phragin generalized j leural tluckvn ng 
an 1 pleural adhesions inflammatory coi’ 
ditions or paralysis of the diaphra^oi 
(c) Disease of the lungs and brot cl‘ 
pulmonai^ tul erctilosis (advancol) fi 
i roi 1 phthisis pneuinonoconiosis <1 mK 
carciiK niatosis and tl ickcneil pleura lor 
cign bo(b 111 the bronchi or biarc^d 
‘Avtruction Since dust exiaii'Ort is 
eauscii by the rapi 1 initrchangc of x 
normal amount of air m the lung ^ny 
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condition that interferes with either the 
entrance of air into the lungs or its c\it, 
V.1II of necessity cause diminished ex- 
pansion 

(t/) Chronic cml-h^senuj In this con- 
dition the lung \esicles are oicrstrctdicd 
and Uie vcsicuhr uaJIs have lost iheir 
elisticity The chest is larger than the 
nonnal, but rcspintorj expansion is at 
most ml, because the patient walks about 
with as much expansion as he can pos- 
sibl} hai e He is practically in the act of 
constantlj harboring a deep breath In 
spiration brings only the accessory mus- 
cles of respiration into play, producing 
an up and-dowm movement of the chest 
instead of expansion Expiration cannot 
force the nonnal quantity of air from 
tlic lungs because of the inelasticity of 
the vcsicubr walls 


(c) Chrome fibroid phthisis In this 
condition the air vesicles are depressed 
and often filled with fibrous tissue, which 
cncroadies upon the aerating surface 
and reduces the air space withm the 
lungs, therebj causing diminished ex- 
pansion Partial obstruction or spasmodic 
contraction of the trachea will cause 
diminished expansion, because it inter- 
feres With the entrance and exit of air 
to and from the lungs 
B ffni/atera/* 1 Unilateral iii- 


crease of chest expansion is caused b 
compensatory emphjsema due to du 
ease of the opposite lung 
2 Umlateral diminuUon of chest ex 
panstOH may be caused by 
(is) Pathological conditions of ill 
<^hest Mill \\hich mdude pleurodynii 
painful condition of the chest wall cause 
either by a broken nb or an inflamiro 
r7 Structures. 01 

'vS; IT *= *=■ 

’ “Women, or the sp,„al nerve 


(b) Pathological conditions of the 
pleura which ma> include a thickened 
pleura, small pleural effusions, localized 
empyema, or chronic adhesive pleurisy 

(c) Pathological conditions of the lung 
sttbsiance such as a small consolidation 
caused by brondiopneumonia, early tu 
bcrculosis, specific disease, malignancy, 
neoplasms in the lung (1 e , tumors, cyst, 
ancury sm) , pulmonary infarcts and small 
atelectatic areas 

(d) Pathologic conditions of the bron 
cbt, such as a foreign body, constnction, 
tumor or a plug of mucus 

(<?) Coinbination of any fio or three 
pathological conditions operative in the 
same case, such as an injury due to a 
broken rib or contusion of the soft parts, 
or the simultaneous occurrence of de 
velopmental peculiarities 

3 Absence of unilateral expansion may 
be caused by a large pleural effusion 
cither of blood or pus or by pneumo- 
thorax, massive consolidations, or the 
plugging of a bronclms with subsequent 
collapse of the lung, also by pulmonary 
atelectasis and compression or retraction 
of the lung 

C Local 1 Local increase of re 
spiratory expansion is caused by local 
compensatory emphysema 1 c, a por 
tjon of lung IS assuming the work of an 
adjacent part which has been "put out 
of commission ” This condition may oc 
cur m a part of die lung adjacent to a 
consolidation, above a pleural effusion 
near an atelectatic area near a lung 
compressed by a new growth Circinn 
scribed expansion may be due to a large 
superficial cavity Expansion of the in 
tercostal spaces during expiration is 
often seen m old cases of severe em 
physema or during an asthmatic attack 
A lung hernia may at times cause pro- 
trusion during deep inspiration 
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2 Local dnmmiUon of respiratory ex 
pansion may be caused by local consoli- 
dation solid tumor, aneurysm, or a large 
gland compressing a portion of lung 
encapsulated liquid effusion, deep seated 
ca\ity m the lung, and localized pul 
monary atelectasis Diminished expan 
Sion of the apices usually indicates con- 
solidation or fibrosis of the lung apices 
Dcla\ed expansion at one or both apices 
IS an early sign of pulmonary tubercu 
losis 

It IS important to note the difference 
between dwumshed expansion and dc~ 
laycd expansion 

(a) Dunimshcd expansion By this 
IS meant that the portion of the chest 
Mil so affected does not attain the same 
degree of expansion during inspiration 
as does the corresponding portion on 
the opposite side Tins is often seen over 
areas of consolidation of the lung, chronic 
fibrosis of the lung tumors m the lung 
Picuro pericardial adhesions, m fact, any 
condition that displaces the normal air 
"ilh an airless substance evill cause di 
niinislied cxpinsion 

(h) Delayed eipaimoti means that the 
portion of the chest Mall so affected does 
not expand as rap.dly as the correspond 
mg poHion of the chest nail on the oppo 
sue side hut cecntu.all} the affected por- 
lion allams the s.aine degree of expansion 
as iKcs the opposite normal side This 
com lilion IS found m mild infilrrations of 
1 1 C lung and slightly thichened pleura 
It IS iisiialK imlicalnc of incipient mam 
lest inilmonary tuberculosis 

Diminished expansion i, hhely also 
olx, dch)„l than, the affected por 
lion iKguis Us inspiratory expansion 

-.ciihatlatcruian the sold .l^rnr^ 
t rises less rapidly and does not expand 
lo the same extent as does the hralthv 
portion on ihe opposite side. 


D Wavy Expansion AVavy expan 
Sion IS at times noted over a ]mi ted 
portion of the thorax during the first 
and third stages of lobar pneumonia 
and m the massive bronchopneumonias 
In these conditions there are patdes 
of compensatory air vesicles adjacent to 
consolidated areas which cause sections 
of the thorax to expand irregularis 
thus producing a wavy effect 
E Inspiratory Retraction Nor 
inally, during the first half of the 
inspiratory act, retraction of the inter 
costal spaces is noted m the lower por 
tions of the axillary and mfraa\illari 
regions, in the second half of the in 
spiratory act tlie intercostal spaces fiat 
ten out and are on the same plane as the 
ribs Pathologically the lower intercostal 
spaces remain depressed during the en 
tire respiratory act and in severe cases 
the retraction becomes more marked dur 
mg forced inspiration This phenomenon 
occurs as a result of bronchial obstruc 
tion which prevents the lung from be 
coming fully inflated The location of 
the area thus affected often indicates the 
seat of obstruction 

1 Inspiratory retraction of the sup^<‘ 
sternal notch indicates larjngeal obstruc 
tioii, often seen m membranous ordiph 
thentic croup (laryngeal diphtheria) 
laiyngismus stridulus the lodgment of a 
foreign body in the larynx, compression 
of the larynx by an aortic aneuo^'” 
larged ghnd retropharyngeal abscesS 
enlarged thymus gland or a spasmodic 
contraction of the larynx due to any 
cause 

2 Inspiratory retraction of the i«/ro 
slcmal notch is often seen in attacks of 
asthma, orthopnea and also in the abo' c 
named conditions 

3 Bilateral inspiratory intercostal re 
traction of the entire thorax results fro"i 
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partial obstruction ot the trachea above 
Its bifurcation 

4 Umlattral inspiratory intercostal rc 
traction is caused by the pytial obstruc- 
tion of a primar) bronchus 

5 Local inspiratory intercostal rtlrac 
tion IS due to partial obatruction of one 
of (he smaller bronchi Tlic lesion uliich 
brings about bronchial obatruction nay 
eitlier be situated within the lumen of 
the tube, or it nia> cause compression 
from w ithout 

6 Inspiratory bulging above the clav 
icles md in the second and third inter 
costal spaces near the sternum is noted 
at times in moderately j oung individuals 
suffering from chronic einphyscuu 

7 Expiratory bulging of the intcrcos 
tal spices and the supraclavicuhr rc 
gions IS frequent)) seen in cases of cm 
ph>scma and asthma because the inflated 
lung IS not readiU emptied during costa) 
depression Large pulmonary cavities 
w ith adherent w alls w ill often cause local 
expirator) bulging when all mlercostal 
spaces excepting those ovcrljmg the 
cavity collapse so that the pressure of 
the ribs against (he lung causes the cav- 
it> to bulge this m turn produces 
distention of the overling intercostal 
spaces This condition can be brought 
out more prominently by comparison of 
the affected area with the normally re 
traded intercostal spaces In advanced 
pulmonarj tuberculosis forced inspira 
tion will often cause expiratory bulging 
of the upper intercostal spaces 

Inspirator) retraction and expiratory 
expansion of the lower intercostal mus 
cles IS sometimes noted in long stand 
mg cases of pleural effusion It indicates 
weakening and relaxation of the inter 
costal muscles 

Local Pulsations and Enlarged 
Veins (See p 396) 


Edema The chest wall often becomes 
edematous m cases of general anasarca, 
most noticeably upon the dependent por 
tions of tile thorax Inflammatory areas 
and portions of the thorax from which 
the arcufation lias been cut off often 
present focal edema Urticaria and angio 
neurotic olenia may affect the tliorux in 
a manner similar to that of any other 
portion of tile body Tins condiiion may 
be differentiated by its evanescence, dis 
colorations and the severe itching which 
accompanies it 

Litten's Diaphragmatic Phenome 
non Sign To elicit this sign the patient 
IS placed supine his chest bared, his 
hands clasped above (ns head and his 
feel pointing towards a window or any 
other good lilumination, so that the light 
over Ins feet strikes obliquely from tins 
single source The examiner stands at 
one side and a sliort distance from the 
patient with Ins back to the light When 
the patient breathes deeply a \ crmicular 
movement of a narrow shadow may be 
observed in the infraaxillary region 
from the seventh to the ninth or tenth 
mlercostal spaces, which descends with 
inspiration and ascends during expira 
tion This shadow corresponds to the 
diaphragmatic action , during inspiration 
the diaphragm m its descent separates it 
self from tlie inner surface of the thor 
acic wall in each successive interspace 
thus forming a vacuum This vacuum is 
soon filled in by the lower portion of 
the lung which travels in the wake of 
the diaphragm and rapidly obliterates 
the intercostal depressions Expiration 
causes this shadow to move upward 
but tins movement is not ainays visible 
This phenomenon is alvvays observed in 
healthy persons who are not too stout, 
and who can relax themselves so com 
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pletely as to take full inspirations when 
directed to do so 

The absence of this sign on both sides 
may be caused by bilateral pleural 
effusion chronic emphysema fibroid 
phthisis and m fact any condition that 
would interfere with bilateral expansion 

Absence of this phenomenon on one 
side only may be caused by pleural 
effusion consolidation of the lung and 
pleural adhesions Extensive tumor for 


Pam, {b) febrile disease (r) disease of 
the respiratory system (d) cardiac dis 
ease, (e) disease of the abdominal ms 
cera, (/) irjitation of the respiratoiy 
center, (g) disease of the diaphragm 
(h) disease of the blood (i) disease 
of the kidneys (;) certain constitut onal 
diseases as acidosis (/&) poison ngb) 
certain drugs, (/) hysteria and other 
nervous conditions , (m) chest deformi 
ties, and (h) atmosphenc conditions 



nution below the diaphragm and very 
large ascitic collections may also be evi 
denced by the absence of this sign be 
cause these conditions may interfere with 
the descent of the diaphragm 

This sign is of importance at times m 
differentiating a right sided liqmd pleural 
effusion from a subdiaphragmatic ab 
scess or an enlarged liver Its absence 
may indicate pleural effusion 

III Respiratory Rate The normal 
respiratory rate in men is 18 to 20 per 
minute in women 20 to 22 m the new 
born from 40 to SO and at the fifth year 
of life about 26 per minute The respira 
toiy rate may be accelerated or retarded 
as a result of certain pathological con 
ditions 

Hyperpnea An increased respita 
tory rate may occur as a result of (a) 


(u) Pam m any part of the thorax or 
abdomen which increases during resp* 
ration will cause respiration to be rapi^ 
and shallow m order to disturb the af 
fected muscles as little as possible Th s 
IS often seen in cases of intercostal neu 
ralgia broken ribs painful wounds of 
chest and upper abdomen herpes zoster 
pleurodynia pleurisy myalgia periosf d* 
and arthritis affecting the thorac c ar 
ticulation Acute peritonitis colic ether 
hepatic or renal Dietls crisis gastric 
ulcer carcinoma of stomach in the later 
stages or gumma of the mediastinum or 

of the sternum may all cause pain which 

will increase the respiratory rate 

(6) Febnie diseases irrespectne o 
etiology because of increased oxidat on 
produce rapid respiration excepting 
the early stages of meningitis and m 
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certain terminal conditions In most in- 
stances, the respiratory rate does how 
e\er, increase m proportion to the se\er- 
ity of the fever In extreme pjrexia the 
respiratory rale may equal 30 to 40 per 
minute, in children 50 to 60, even m the 
absence of lung complications 

(c) In diseases of the respiratory sys- 
tem, tlie respiratory rate is increased out 
of proportion to the temperature and 
pulse rate This is usually due to me- 
chanical obstruction to the mtercliange 
of gases in the lungs and to toxins 
formed in the blood which act upon the 
respiratory center Thtf^ncumonias and 
ptfTmonary tuberculosis arc examples of 
a combination of both conditions f^ute 
and chrome lung diseases, other than 
those mentioned, ktindiial obstruction 
b> tumor or disease of the bronclual 
tubes , d(elcctasis,‘^roncIucctasis,'^epraI 
effusions of air, pus or other fluid, plas- 
tic pleunsyr/^cdiastmal tumor, t e, 
?iieurj sm, _^odgkin’s disease, or.,/Cn- 
larged mediastinal gland an^mphysema 
cause increased rapidity of respiration 
In chronic pulmonary diseases where 
no actual obstruction is present the res- 
piratory rate may not be greatly ac 
celerated Its rapidity often depends upon 
the nutrition of the patient /S’tout per- 
sons afflicted with pulmonary tubercu- 
losis usually breathe faster than do ema- 
ciated ones who suffer a similar lesion, 
because the emaciated patient possesses 
a smaller quantity of blood tlian docs the 
stout one, so that a smaller quantity of 
ox}gen IS required for decarbonizatxoii 
^i^n. acute infection superimposed upon a 
chronic pulmonary disease, » e . emphy 
sema bronchiectasis, etc , always acceler 
ates the respiratory rate 

(d) Cardiac Diseases Next to dis 
eases of the respiratory system, disease 
of the heart is the most prominent cause 


for rapid respiration, the rapidity .o f tlie 
r ^piratory rate being directly propor - 
tionate to the ^^tlaimge suftered by the 
he art mu scle <Valv ular heart disease/^r 
diac airhythnija.'iach} cardia, 4liyocard)al 
degeneration, •tither fatt>, syphilitic or 
arteriosclerotic, ancl^ncardial effusions 
usually mcreasc the respiratory rate even 
when tlie heart muscle is not badly 
damaged This is because any one of 
Uicse defects forces the Jieart to greater 
effort in order to bring the required 
quantity of blood to the lungs within the 
normal time for oxygenation , therefore, 
increased cardiac rapidity usuallj re 
suits in an increased respiratory rate, 
tins IS particularly true when an extra 
effort such as hopping, fast walking, 
running or when any ph> steal or mental 
strain is undergone by the patient 

When the heart muscle is weak and 
can no longer compensate for a defective 
valve or other abnormal condition, over 
filling of the pulmonary circulation or 
pulmonar y stasis takes places, and aera- 
tion becomes. difficult In order to over 
come this stagnation, the lungs attempt 
to bring as much o^qrgen m contact with 
the blood, and to carry away as much 
carbon dioxide m as short a time as 
possible. Urns causin g rapid breathing, 
and in advanced cases of myocardial 
vveakne ssr^yS pnEa^antTofl^, ortnopnea 
w ill result The rapid breathing in such 
cases~Is also due to the accumulation of 
large amounts of carbon dioxide m the 
blood stream and this gas has a distinctly 
stimulating effect upon the respiratory 
center 

(e) Diseases of the Abdominal Or 
gans Ascites, very large liver and 
spleejij greatly enlarged kidney, due 
either to tumor (hjpemephroma), hy 
dro- or pjonephrosis, ovarian tumor, 
laige pregnancy, distended bowel, tym 
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pamtes or any condition in the abdo 
men which causes the diaphragm to be 
pressed upward into the chest cavity 
and limiting its movements will cause 
rapid and shallow breathing 

(/) Irritation of the Respiratory Cen 
ter Tumors of the brain cerebral hem 
orrhage andTneningitis may at times 
cause rapid breathing It is then often 
also irregular as to fullness and fre 
quenc) 

(g) Diseast of the Diaphragm Dia 
phragmj^itis subdiaphjra g matic abscess 
dnphragmatic henna and evisceration 
partial paralj^is of the diaphraguT and 
in fact any'^ondition of the diaphragm 
that pre\cnts its contraction and relaxa 
tion will produce rapid and shallow 
breathing 

(/«) Diseases of the Blood All forms 
of anemia either primary or secondary 
will cause rapid breathing the greater 
the anemia eser) thing being equal the 
greater the respintory rate In anemia 
iJie o'lygei} ‘Carrying vnits o! the Wood 
art greatly reduced thus requiring more 
frequent Msits to the source of ox)gcn 
the consequent accelerated circulation m 
duces an increased respiratory rate 
(i) Diseases of the Kidiuy Acute 
discises of the kidiie> cause increased 
re prator> rate bceause of toxins re 
tamed m tlic lilood Clironj; diseases of 
the kidne) niaj cause rapid breathing 
an 1 d>‘;pn^a be-causc of the accompan> 
ing anuma retained toxins in the blood, 
and in some forms of kidney disease be 
c.iuec of ascites pleuQl effusiqj^s and 
edema In chrome niphnlts there ma) 
(xrcur it times t retention of acids such 
IS solium acid phosphate which leads 
l> acidosis and its accompanying hy 
IKrj nea 

(/) Consdiiiti fiiat Diseases Sucli 
Cl nstitutional diseases wliidi cause ca 


chexia anemia, emaciation pyrexia or 
brain disorders will often produce 
more rapid breathing Graves dscas? 
chronic malaria diabetes syphilis nu 
l^nant disease pyemia etc are among 
the constitutional diseases that my 
eventually cause hyjierpiiea or dyspnea 
(i) Poisoning by Drugs Strychiue. 
atropine alcohol ether the coal tar de- 
rivatives and most of the respiratory and 
cardiac stiniuhiits when administered m 
an overdose will cause hyperpnea 
(1) Functional Nervous Conditions 
Those suITcnng from hysterw 
tlicma and other functional nervous con 
ditions art subject to rapid rc«p‘*'“^°' 


on the least provocation 

(m) Chest Defmmtus Persons v'lW 
rachitic chest deformity p gcon breast 
scoliosis lyphosis lordosis or 
disease have a rapid respiratory rate be 


cause of lung (.oniprcssion llie chest cav 
iiy not being sufficiently large to per" ' 


proper lung expansion 

(«) /Umosphcric CondiUous 
stufify rooms bid air diminished amount 
of oxygen in the inspired air [oisonous 
gases irritating vapors or other re [ ra 
tory irritants cause hyperpnea High a 
Utudes and caisson work produce 
increased rcs|)iratory ruc often of 'll 
seventy as to cause dyspnea 

Dyspnea Rapid and DilDca 
Breathing Dyspncineiy besuhiccl^ 
md objicht-e 

Subyecitvc Dyspn t The person thus 
suffering is usually of a nervous tvl^ 
and complains of difficulty m catchmS 
lus brcatli and of a sense of weight an 
constriction over the prccordiuni or cp‘ 
gaslnum In reality the respiratory rate 
IS not increased nor u tlierc any dd ' 
culty of inspiration and expiration, on* 
occasionally a deep breath is being taked 
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by the patient TJns condition is not 
! true dvspnca, it is a t>pe of air hunger 
Objective or true dysftnea consists of 
rapid and difficult breathing wluch niaj 
occur botli during inspiration and ex 
piration or during either act The 
patient is usually somewhat c>anosed 
keeping his mouth open tlie lips and 
tongue are dry, and the nostrils dilate 
with each respiration, the respirations 
are short, rapid, and difficult, -uid the 
accessory muscles have to be brouglit 
into action on tlie least exertion 

Tins condition may be caused b> 
heart lesions after failure of compensa 
tion It IS also seen in set ere cnipli) 
senia clironic bronchitis pneumonia, ex 
tensive pleural eiluston, large abdominal 
effusions, m enormous hypertrophy of 
the liver or spleen, or m any condition 
that seriously interferes with respiration 
and circulation 

Juspiratory dyspnea or difficulty in 
getting air into the lungs occurs as a 
result of obstruction of the tracfiea by 
a foreign body, a tumor, or an aneur)sni 
of the ascending aortic arch or sub- 
clavian artery, spasmodic contraction of 
the larynx, membranous croup, paraly 
sis of the posterior cricoarytenoid nius 
cle (dilators of the glottis) , diseases of 
the lungs I e. edema, pneumonia ad 
vanced tuberculosis (particularly m chil 
dren) , sudden collapse of one lung due 
to pneumothorax large aneurysm, ex 
tensive pericardial effusion and m ex 
trenie cases of kyphoscoliosis 
Expiratory dyspnea is charactenzed 
by a prolonged labored expiration, fol 
^ lowed by difficult inspiration, tlie face 
•f IS cyanosed the eyeballs are bulging 
' and the abdominal muscles become rigid 
^ in their effort to assist m expiration 
i This condition may occur as a result of 
a movable tumor situated beiovv the 


glottis and having a valvular action, the 
outgoing air pushing it against the nma 
gloitidis, thus causing obstruction, while 
the incoming air pushes it to one side, 
thus allowing unobstructed inspiration 
Qiromc emphy setna and bronchial 
asUtma are prominent causes of expira- 
tory dyspnea The lung vesicles having 
lost tlicir elasticity cannot recoil prop 
erly and therefore require the aid of 
the accessory muscles of expiration 
Tins condition often results m inspira- 
tory dyspnea, because of tlie prolonged 
tmic required to empty the lungs of 
their air content, a fresh supply of air 
IS quickly needed, and rapid forcible 
inspirations result 

Orthnopea (Inability to Breathe 
Except in an Upright Position) The 
respiratory rate may be rapid or slow 
The paiiciu has to brace himself in order 
to breathe All Uie accessory muscles of 
respiration are forcibly brought into 
play, the patient being compelled to 
assume a sitting or standing posture, 
he IS Cyanosed wears an anxious ex 
pression and lus to struggle for each 
cubic inch of air he inhales and exhales 
This condition is seen in grave car 
diac diseases after failure of compensa 
lion, bronchial and cardiac asthma, se 
vere cases of emphysema, pneumonia 
or edema of the lungs Any condition 
that causes dyspnea, if not remedied 
may eventually lead to orthopnea 
Paroxysmal dyspnea leading to or 
thopnea IS seen during attacks of angina 
pectoris, bronchial cardiac and renal 
asthma or spasmodic croup It may also 
be caused by a tumor or an aneurysm 
pressing upon the trachea or bronchus 
Hypopnea (Oligopnea, Bradyp- 
nea), J?efarded Breathing and Slow 
Breathing The respiratory rate may 
become as slow as six, eight or ten per 
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minute, and respirations may be very 
shallow or abnormally deep Plypopnea 
IS usually accompanied by a slow pulse, 
though in some conditions the pulse 
rate may be high and the respiratory 
rate low Malingering should be ex- 
cluded before one comes to the conclu 
sion that a patient has hjpopnea, because 
the respiratory rate may to some extent 
be voluntarily controlled 

Conditions Causing Hypopnea 

(a) Cerebral compression, such as a 
depressed fracture of the skull, cere- 
bral pontine or meningeal hemorrhage , 
cerebral or cerebellar tumors or abscess , 
gumma of the meninges, foreign body 
in the brain due to a gunshot uound 
or osteomata of the cranium, it also 
occurs during the early stages of certain 
forms of meningitis 

(&) Drug Poisoning Poisoning by 
opium and is deruatues by chloral, 
aconite, antimony the coal tar hypnotics, 

I e, %eronal, sulfonal, tnonal nicdinal, 
and acetanilid, by the barbiturates, by 
chloroform, alcohol, and digitalis is 
manifested by abnormal retardation of 
brcatlnng 

(c) Shock and collapse, whellicr due 
to injury, fright, the sudden onset of 
an acute illness excessne loss of blood 
excessive diarrhea or surgical opera 
tion, fainting or other psychic disturb 
anccs, are likely to cause hypopnea 

(d) Constitutional Diseases Uremia 
may at times produce deep and retarded 
respirations, or very slow and shallovv 
respiration In sonic patients suffering 
from a constitutional disease, tlie res- 
piratory rate is normal, and in others 
not infrequently the breathing may be 
very fast The difference in the lespira 
tory rate probably depends upon the 
extent of the toxicity of the blood and 
its effect iti>ou the respiratory center m 


the medulla Diabetes melbtus, wtii 
impending coma often produces slow 
and very deep breathing (air hunger), 
"Kussmaul’s type of breathing ” 

This peculiar type of respiration which 
precedes the onset of diabetic coma 
first described by Kussmaul in 1874 
“and to the clinical picture as he por 
trayed it,” say s Foster,* ‘ little if any 
thing has been added The respiratory 
movements are long and deep, imohing 
all the muscles, and suggest m the in 
spiratory phase the ‘long breath that 
precedes a yawn' The expiration ap- 
pears more complete than normal even 
forced With tins there may be increase 
m the respiratory rate, which, howe'er, 
IS usually from sixteen to twenty pet 
minute The German term ‘Grosse At 
mung' IS exactly descriptive ' 

“Kussmaul’s air hunger,’ a 'erj 
similar type of breathing is obsened 
m states of extreme acidosis, or in the 
patients suffering from excessive loss of 
blood, as m postpartum hemorrhage or 
ruptured ectopic pregnancy 

(e) Functional Nervous Diseases 
Hysteria, epilejosy, catalepsy and trance 
are characterized by partial suspension 
of animation, with consequent retarcia 
tion of breathing 

(/) Painful conditions of 
often compel the patient to withho'd his 
respiration as long as possible 

O 7 ) Chronic obstruction of the larynx 
and trachea and chronic eniphy^^^ 
(when the patient is at rest) may cause 
hypopnea 

(/•) Chrome fibrosis of the lungs (fi 
broid plithisis) is often a prenatal auM 
winch will produce hypopnea after birt 1 
( 1 ) Caseous bronchial glands in dn 
dreii may cause a respiratory rale 0 

* Foster N B Diabetes Mellitus, J B LiP?’*" 
coU Co 1915 
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10 to 12 per mmute, the pulse is rapid 
and the child ivill usually be found to be 
undernourished When the gland is ab 
sorbed, or becomes fibrotic, a normal 
respiratory rate amII be established and 
at times h}perpnea will replace the 
previously existing hj^popnea 

(;) During tlie early stages of cer 
tain fonns of meningitis the respiratory 
rate becomes slow 

IV Respiratory Rhythm Nonnally 
inspiration bears a definite relation to 
expiration, the two acts lieing separated 
b} a pause The respirator) movements 
occur regularly and rh) lliimca}!) 

Palhologxcally, either inspiration ex 
piration, or both may be altered m length 
and duration 

Abnormihties of Rhythm I Sigh 
mg (ur lumger) n very deep mspiralion 
followed bv rapid or broken expira 
tion may result from habit particu 
larly m nervous individuals or /rom 
diminished oxidation of the blood, as m 
partial asphyxia or acidosis It occurs as 
forerunner of diabetic and uremic coma, 
and occasionally in gallbladder disease 

2 Abnormally shallow and at times 
irregular breathing is seen m colhpse 
and terminal stages of pulmonary tuber 
culosis and m acute pulmonary disease 

3 Abnormally deep and irregular res 
piration is seen m late stages of pul 
monary tuberculosis diabetes cerebral 
disease and acidosis 

4 Spasmodic and jerky inspirat *^n 
and expiration is seen in pleurodyroa 
and pleurisy 

5 Increase m length of inspiration is 
Seen m obstruction of the upper air 
passages 

6 Shortened inspiration ending in an 
expiratory grunt is seen m lobar pneu 
monia 


7 Increased length of expiration is 
seen lu asthmatic breatliing (and pneu 
monia) 

8 Lengthened respiratory pause is 
seen m emphysematous breathing and 
in oligopnea 

9 Stndulous breatinng, * e Ingh 
pitclicd, barking, crowing or hissing 
sounds heard during inspiration may be 
caused by obstruction of the glottis 
(inlemal or external) It also occurs 
in spasm of the glottis, t c , croup, lar 
yngismus stridulus and at the -icine of 
a paroxysm in whooping cough 

10 ChcyHC'Stokcs breathing is an ar 
rliytlinucal type of breathing which fol 
lows a fixed cycle the respiratory move 
ments becoming gradually slower iiiiitl 
they finally cease After a short pause 
the respiratory movements again com 
nience, at first slowly, gradually increas 
mg in deptli and frequency until tliey 
bwome dyspneic They then gradually 
become slower and shallower and cease 
only to start another cycle In other 
words they are paroxysms of dyspnea 
followed and succeeded by periods of 
apnea This is seen in cases of central 
nervous diseases, m coma and m toxn. 
states, also normally m the aged and in 
infancy 

11 Steruomastoid Breathing or 
Head nodding Breathing ’ Respira 

tions are irregular and gasping accom 
panied by a guttural inspiratory sound 
The chin is thrown quickly upward dur 
ing inspiration and falls slowly during 
expiration This type of respiration may 
be seen in cases where death is imim 
nent 

12 Meningeal breathing (Biot’s) is 
an irregular arrhythmical type of breath 
ing resembling the Cheyne Stokes type, 
but unlike the latter it follows no defi 
mte cycle The periods of apnea and 
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hyperpnea are irregular m duration and 
time Two or three respirations may oc- 
cur m quick succession, follo^xed by a 
very long pause During this pause the 
patients muscles relax the lower jaw 
drops and the patient appears as i£ dead 
Muscle tone rapidly returns with the 


next few respirations This type of 
breathing is seen m the terminal stage 
of meningitis, particularly in tuberculous 
meningitis In old asthmatic cases mtb 
myocardial degeneration, Biot s type of 
respiration is often observed several 
hours before death 



CHAPTER XI 


Physical Examination of the Respiratory System 
by Palpation 


Palpation is tlie act of exaniming an 
underJjing organ by feeling with any 
part of the Jiand the oicrJ>ing surface 
and IS usually the second step m ^ 
ph>sical examination It is especially 
important in the examination of the 
thonx because it not only confirms or 
dispro\es the results of inspection but 
also rc\eals certain physical signs iliat 
cannot be obtained by any other nielhod 

Teclmic 

In order to be of value m a physical 
examination palpation must be conducted 
systematically and with a definite object 
m mind In other words one must 
know how to palpate and hai e a definite 
reason for so doing 

General Rules I The examiner 
must gam the confidence of the patient 
and make him or her feel entirely at 
ease Self consciousness will m\anably 
cause muscular contractions and rigidity 
thereby making palpation worthless A 
few friendly words and not too brusque 
a manner on tlie part of the physiaan 
will usually suffice to produce the desired 
relaxation 

2 The patient s chest is to be bared 
of all clothing 

3 The examiner is to assume at all 
tunes a perfectly natural and uncon 
strained position 

4 The examiner s hands should be 
warm and dry, a cold clammy hand 
applied to a wann body will be sure 
to produce reflex contraction of the 
muscles and greatly mar the results to 
be obtained by palpation 


5 By the same token the fingernails 
should not be long or sharp and the 
liands should it all times be kept as 
attractnc lool ing as possible rings be 
cause they interfere w ith the tactile 
sense should not be w orn 

6 The liands should be applied lightly 
but firmly so as to aioid unnecessary 
tickling of tlie skin or hurting of the 
part pressure may gradually be m 
creased if tfie case requires it 

7 The patient is to assume an uncon 
strained position either standing sitting 
or lying The arms must he in a natural 
position and no part of the body under 
examination should be held rigid be 
cause undue resiramt may cause appar 
ent asymmetries 

8 Corresponding parts on the op 
posite sides of tlie body should always 
be compared 

PalpalHig Respiratory lIoseniGitts 
Slight differences of the respiratory 
expansion between opposite sides may 
not be appreciated by the eye but will 
be detected readily by the trained hand 
The examiner should lose no opportunity 
to ciiltuate as acute a tactile sense as 
possible and constantly endeavor to 
develop it still further 

Palpation should be practiced first 
during ordinary breathing and later dur 
mg forced respiration 

Anteroposterior Expansion The 
palmar surface of one hand is applied 
anteriorly over the upper part of the 
thorax the other hand being applied 
cner the postenor aspect at the same 
(261) 
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plane the fingers separated as far as 
possible \Mthout straining them The 
patient standing or sitting with his 
shoulder pointing towards the front of 
the examiner is instructed to breathe 
naturally se\eral times and then to 
breathe deeplv The degree of chest ex 



Fig 1— Palpal ng for anteroposterior 
chest expans on 


pansion can ilius be judged in this 
plane 

Lateral Expansion The exanmier 
places his hands m the patient s axillae 
while the patient breathes and the gross 
expansion of both sides is carefully 
noted The expansion of the upper axilla 
sliouli be compared with that of the 
lower axillary region on the same side 
This IS to be followed by simultaneously 
coiniianng the eximnsion of the corres 
jionding regions on both sides It should 
l>c Ixinie in iiimd that the exj ansion m 
the infraaxilhry region on the right side 
particularK from the eighth nb down 
ward IS limitctl liccausc the Ii\cr oc 
ciij ics tliat position The same holds 
true 1 ut to a lesser extent, of the left 
lower SI le which is occupied by the 


spleen and fundus of the stomaA 
Apices of the Lungs Anterjoily 
(supraclavicular fossae) The examiner 
lightly fits into each supraclaviculai 
space as many of the finger tips of one 
hand as he can conveniently place there 
making use of his hands on either side 
according to his position 

When the examiner stands in front 
of the patient die fingers of his nglt 
hand arc to palpate the patients lelt 
supraclai icular region and the fingws 
of the lelt hand are to palpate the 

patients right supraclavicular region 

When the examiner stands in back ol 
the patient the fingers of his right Inn 
arc to palpate the patient s right supra 
clavicular space and the fingers of IM 



left hand are to palpate the !«•'»' 
left siipraclavicuhr space. 

The examiner may stand eit le 
front of his patient or behind him 
latter position is best adapted for ' 
dhng patients who are much ta er 
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the phjsician To palpate properly in 
this position the patient should sit upon 
a con\enicnt chair slightly supported 
by the back of the chair and his arms 
hanging loosely or his forearms resting 
upon his thighs The examiner stands 
behind him ishile palpating Care should 



be taken that no portion of the ex 
ammers hands rests upon any part of 
the patient s body except the part under 
examniation 

Postenariy The part under ex 
amination (apex) faces the examiner 
the finger tips being lightly placed aboie 
the spines of the scapulae 

It IS of great importance to detect 
any delated and dnminshed expansion 
anteriorly or posteriori} at one or the 
other apex Such delay or diminution 
of the expansion may mean a diseased 
condition of the pleura or the apex of 
that lung Pulmonary tuberculosis usu 
ally first manifests itself at the apex of 
the lung 

Infraclavicular and ’Mammary Re 
gions The examiner stands m front of 
the patient his hands are applied nearly 


perpendicularly to the ribs both hands 
being applied simultaneously one to 
either side When m doubt as to the 
prepondennee of expansion of one side 
over the other the examiner s hands 
may be crossed the right hand applied 
to the right side of the chest and the left 
hand to the left side the examiner fac 
ing tlie patient 

Infrascapular Regions The pa 
tient s back confronts the examiner The 
liands are applied so that the flexor 
surfaces pf the wrists nearl> meet the 
fingers pointing horizontallj outward 
resting m the intercostal spaces Palpa 
lion m this region winch is appreciated 
more by tlie palm than by tlie fingers 
IS a valuable adjunct m detecting pleural 
eflfusions and consolidation both condi 



Fig 4 — Palpat ng anter or aspect of chest for 
chest expansion and tacule frem tus 


tioas being made conspicuous by the 
absence of respiratory expansion though 
they can be differentiated bj the absence 
or presence of vocal fremitus 

To determine witli a fair degree of 
accuracy the amount of expansion of 
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either lower lateral and posterior half 
of the chest the following technic should 
be observed 

The patient stands or sits with his 
back toward the examiner , the examiner 
places his right hand on the patients 
right side and his left hand on the left 
side the hands being so placed that the 



Tiff 5— Method of noting expansion of 
bases of lungs 


fingers extend well into the infraaxillary 
regions where they arc held firmly Tlie 
palmar surface of the hand rests lightly 
and the thumb is held at right angle 
to the index finger and adjacent to tlic 
patients spine During inspiration Uie 
thumb recedes from the spinal column 
The greater the expansion the further 
will be the separation o! the thtmibs By 
comparing the distance of each thumb 
from the spme during inspiration the 
difTcrcnce m the expansion of the two 
sides w ill rci lil) be delected (For the 


significance of alteration of chest expan 
Sion see p 250) 

Purpose of Palpation 
Palpation is employed for a double 
purpose First to confirm or disprove 
certain impressions received by mspec 
tion and second to elicit physical s gns 
tliat cannot be appreciated in any otl er 
way 

1 Signs Confirming Inspection 
The diagnostic importance of bulg 
mgs depressions skin raslies scars pu! 
sations and respiratory movements ma> 
be emphasized through palpation 
Bulging Inspection may reveal that 
a certain portion of the surface under 
examination is higher than its sur 
rounding parts such an elevation is 
known as a bulging Bulgings may be 
caused by several conditions A broken 
bone improperly set an exostosis or co i 
genital deformity of a bone a tumor 
the skin or adjacent parts an aneur>aii 
or a hernia of the lung also by a great y 
hypertrophied heart or a massive pleura 
effusion 

Technic In order to determine tl e 
cliaractcr of the bulging so as to arrive 
at a diagnosis palpation should be cm 
ployed in the following manner 

If the bulging is small and appears 
linear it should be palpated by feeing 
the part with thumb index and middle 
fingers The thumb and m ddle fngcr 
are to rest respectively upon the supe- 
rior and inferior edges of the elevation 
while the index finger rests upon its 
center With the fingers in this position 
the liand is run several times across t ic 
elevation By this procedure tlie con 
fonmty consistency and «ciisitiveness 
of the part arc easily deterininctl If t c 
bulging IS small and circumscribed one 
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should begin by feeling it uith the index 
fingers of both iiands The mass is at 
first gently palpated at its extreme edge 
witli each index finger If it is found 
to be hard, it should be grasped firmlj 
and a gentle attempt made to dislodge 
It Tins IS done in order to ascertain 
Its degree of mobilit> A mass uhich 
IS frcel} movable with its skin is most 
likel) a superficial tumor or a c>st If 
the mass is sliglitly movable and the 
skm moves over it a deep seated non 
inflammatory tumor may be suspected 
If the mass is immobile and very hard, 
it IS probably a bony tumor A sliglillv 
yielding immobile tumor may be due to 
a deep seated aneurism or malignant 
growth A tumor that can be reduced 
and reappears after coughing is probably 
a lung henna, these tumors arc rare 
are self reducible and usually occur in 
the upper part of the chest close to the 
sternum or above the clavicle near its 
external articulation 
A large bulging should be palpated 
with the palm of the hand and fingers 
the la ter being placed m the mtercosCal 
spaces The patient is instructed to 
breathe deeply and tlicn to cough If 
the expansion is limited over that area, 
the bulging is most likely caused by an 
effusion If the expansion is of greater 
extent compensatory emphysema or 
some condition of tlie chest other than 
that of the lung or pleura must be 
sought A hypertrophied heart can be 
detected by its pulsation, etc (See 
P 396) 

Depressions Depressions are to be 
investigated m order to note whether 
they are actual or only apparent, be 
cause of an adyacent bony prominence 
A very prominent clavicle will cause 
apparent supra and infradavjcuJar de 
pressions, the same holds true of the 


soft parts adjacent to prominent ribs, 
sternum scapula or spine A depres 
Sion should be gently palpated with one 
or two fingers so as to note the resistance 
of Its floor Greatly increased or di 
miRished resistance is of pathologic mi 
portance, if the resistance of the depres 
sioiis IS equal to that of the adjacent 



Fig 6 — Position of examiner’s fingers for 
detecting expansile pulsation. 


parts of the thorax it is most likely a 
congenital malformation The expan 
Sion and fremitus of such depressions 
should be studied further 

Pulsations (See p 396) The only 
pulsation palpable upon a normal thorax 
IS the apex beat (fifth intercostal space 
about 1 cm to the left of the midclavic 
ular line) If a pulsation is visible m 
any other part of the chest, it should 
be palpated so as to determine its extent 
and character 

Technic Place the palm ol one 
hand over tlie pulsating area and ob 
serve which part of the hand is being 
most forcibly struck, this indicates the 
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area of greatest intensity Then place 
the tips of the first two or three fingers 
over that area and note the force 
rhythm rapidity and character Pulsa 
tions may occur in tlie neck supraster 
nal notch above the clavicles m the 
second and third interspaces on either 
side of the sternum or in anv part of 


Fig 7 — Detcrm ni g expans le pulsation 

the chest A linear pulsation is pro 
duced by an artery or vein A circum 
scribed heaving or wavj impulse may be 
caused by an exposed auricle or dis 
placed ventricle An expansile pulsa 
tion IS caused by an ancurjsni this 
should be confirmed by other signs 
which will be pointed out later 

A concentrated impi Ise which gradu 
ally shades off mto a wavy undulating 
motion as it lea\ es the center niucli like 
the wa\e circles aiiised by a pebble 
thrown in the water is caused by a pul 
sating eni])>ema or by the heart vio 
lenll> beating against some kind of en 
capsulated fluid 

Cxi ansile pulsation is best determined 
by bunching all the finger tips of one 
hand as if to grasp a small object and 
placing them thus over the pulsating 
area if it be expansile the finger tips 


will be gently but rh) thmically forced 
apart Expansile pulsation may also be 
determined by placing the index finger 
of each hand at the margins of the mass 
separation of the fingers by the mass 
denotes expansile pulsation 

Palpation alone is not a very trus 
worthy method for detennming tie 
actual size shape and sjmmetry of tie 
chest Its greatest value in this direc 
lion IS to confirm inspection and men 
suration the latter method being prac 
tically an instrumental palpation In the 
absence of measuring instruments a gen 
eral idea of the comparative size of either 
half of the chest may be obtained by 
noting how many fingerbreadtlis each 
side measures Local irregularities 
whether they be depressions or eleta 
tions should always be palpated in order 
to determine iheir actual size and con 
sistcncy 

2 Signs That Can De Ehctied 
Only by Palpation 

The iollmMiig can be delermined only 
by palpation 

(o) The condition of the skin as to 
temperature moisture edema and cer 
tain skm reflexes (&) The ehatation 
of pain and tenderness precise location 
distribution and degree (c) The po^i 
tion of the trachea (d) The size con 
sistency mobility, and condition of t e 
glands and organs (e) The presence 
or absence of resistance (/) Tacti e 
fremitus vocal rhonchal tussive 
tion and thrills (i?) The pulse ( 0 
Visible pulsation (i) Study of the car 
diac impulse 

(a) Condition of the Skin 
perature While palpation for teinpet^ 
hire is of course inexact and not e'pe* 
daily valuable it is well nevertlieless 
to cultivate the thermic touch because 
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the clinical Uicnnonieter may be broken 
or not at hand \\hcn it is niOi>t needed 
The temperature of the bodj can be ap 
proximatcl) estimated, the liandsy of the 
examiner being neither too cold nor too 
warm, by placing the ixilni of the palpat 
mg hand succcssn ely upon the forehead, 
the abdomen and m the axilla of the 
j atient If the local temperature is rc 
(juired, the part to be examined should 
l>e palpated first and then comjxired with 
the corrcsjioiulmg part on the opposite 
side It js best to employ the same hand 
for both sides of the bod>, first one side 
tlien the otlicr being paljiated altcniaicly 

Undue heat of the entire surface is 
due to fever, to escessncly wann cover- 
ing, or to contact with or exposure to 
1 eat Local increase of tem{)cratnre, if 
not caiisetl by being in contact with 
some hot object or exposure to heat, may 
be due to inflammation, new grow tJi or 
> n acute abscess 

General coldness of the entire surface 
IS caused by chills and rigor, cyanosis 
poor capillary circulation, exposure to 
cold, and occurs dunng convalescence 
from an acute febrile disease such as 
pneumonia or typhoid fever, or may be 
due to shock and dissolution Local cold 
ness may be caused by thrombosis or 
emboli, vasomotor spasm paralysis of a 
csrtam part, and exposure to coid 

Moisture Sloisture of the skin is 
readily recc^nized by the sense of touch , 
general moisture of the surface if not 
caused by immersion, may be due to 
external conditions, overheated room, 
hot and humid atmosphere, very heavT’ 
bedclothing etc The crisis of several 
diseases is ushered m by profuse per 
spiratjon Malaria, septicemia, and cer 
tarn stages of pulmonary tuberculosis 
will cause generalized perspiration Cer 
lam nervous conditions, vasomotor re^ 


flexes, excitement, fear, laborious exer- 
ase, and the use of certain drugs may 
produce sweating Local moisture may 
be caused by some nerve phenomenon 
Cold, clammy sweats are noticed in 
cases of hysteria, neurasthenia, exhaus- 
tion, poisoning by certain drugs and 
before death 

Edema, Generalized edema is usu- 
ally due to cardiac or renal insufficiency , 
localized edema of the chest is rare, un- 
less It is caused by some adjacent in- 
flaminatton, or is jiostural Angioneu 
rotic edenn may occur upon the chest 
wall as well as upon any other surface 
of the bodj Localized superficial em 
physeim may be mistaken for edema 
Tlie fonner condition occurs as a result 
of a punctured wound in the lungs, 
spontaneous pneumothorax, pneumopen 
toneum and pneiunotliorax artificially 
produced, causing air to escape into the 
subcutaneous tissue and give rise to 
localized “doughy swellings The skin 
does not pit on pressure, and on pal 
pation gives the sensation of crackling 
or tliat of a rubber bag nearly filled with 
air On auscultation, when the stetho 
scope IS pressed firmly against the mass 
and the patient is instructed to move 
his muscles, a peculiar crackling sound 
can be heard 

Skin Redexes. A line drawn across 
the chest with a thin object will cause 
a momentary anemia, which is soon fol- 
lowed by hyperemia This is a normal 
vasomotor reaction A white line tliat 
persists for two or tiiree minutes before 
hyperemia sets in, is believed by Sergent 
to be an indication of adrenal insuifi 
aeni^ (Sergeiit’s line) 

Pilomotor redex (Cohen) js brought 
out by irritating the skin with a com 
or other object 
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{b) Pam and Tenderness* These 
ma> be elicited by gently palpating the 
o\cfKing surface All inflamed areas 
are painful to touch Pam may also be 
elicited by palpating o\cr an inflamed 
nerve or its distribution in a muscle or 
the skin Tenderness to palpation nn> • 
be caused by deep seated inflammator> 
conditions Pain and tenderness may 
indicate an aneurism, broken rib pen 
Ostitis, disease of the soft parts pleurisy, 
intercostal neuralgia, herpes zoster, ra 
dicuhtis, disease of the lung mjocar 
diiis, angina pectoris, sternal tenderuesi, 
etc Referred pam and tenderness in 
the chest md over tlie sternum ma) 
arise from abdominal inflammator> dis 
case and diaphragmatic mflamniation 
(f) Position of the Trachea Nor 
mall>» the trachea is situated m the ecu 
ter of tile neck corresponding to the mid 
stcfiial Imc, It descends into the chest 
m tiiat position and can be felt m the 
suprasternal notch imdua> between the 
miicr cd^cs of lioth sCcrnocletdomastoid 
iiuiscics In chronic tuberculosis and fl 
broid phthisis the trachea is pulled to- 
ward the affected side The trachea 
nil) l>c pushed toward the normal '•ide 
b} an cxtejisisc pleural effusion or a 
j iicuinothora'C, and it ina) also be d»s 
p',aced tu ewl'.er svAe aw awcUT>5AW 
iiiohavtmal tumor ur b} a vpmal <Ic 
formitv 

Tccbnic Tlic exatnmer should stand 
in front of the {laticiit and gcntl> lit llic 
uiiicr surfaces of I>o(]] thumbs or index 
riii,.crs simulcanei ush bctvsmi the tra- 
chea and its adjacent stcnioclcidonias 
told iiiikIc Tlic SI le which exhibit'* a 
Mieallcr 'Jiacc Ix-twccn tfic trachea and 
it» adjacri t nu sclc is rtx.o'„iiuc<l a< tlie 
»i !c to sards wbuh tJ c trad ca is drawn 

(J) The Glands* In the normal in 
dviloal tic siij<ricsal j^Urds of the 


body are so small that they cannot be 
palpated There are, however, various 
diseases that produce glandular enlarge- 
ment The disease maj be one tlul 
affects a group of glands per sc for ex 
ample as in lymphatic leukemia Hodg 
kms disease or glandular tuberculosis, 
or some gland ma> become enlarged ‘cc 
ondary to disease elsewhere m the both 
as m s>phihs, malignanc>, tularama "uiil 
various other conditions local or gcn 
cral When the glands arc jalpable the 
following points should be noted Sue 
consistency, degree of niobiiitj tender 
ncss and tojiographic distribution (a!w 
sec Index, under Glands) 

(e) Resistance Nonnallj, the vari 
ous areas of tlic chest Iia'e a definite 
degree of resistance Increased 
taiiee of a por.ion of the chest indicates 
an altcreil condition of its undtrliink 
structures 

1 he resistance in tlie intercostal vjaccs 
IS increased over a solid tumor con 
solidation of the lung a dense plcuta 
effusion chronic cmpli)scina and 1°^ 
innanimator> conditions of the skin or 
muscle elephantiasis and a verv tcO'e 
edema Jii early cases of pulmotiarv 
tuberculosis often even m the incip «*t 
stage, a certain amount of rc‘>istaii^^ 
^wwisclc spaswv) taw Ift (.ktccicd n t c 
interspaces overling the affcctcil Jiart^ 
It IS probabI> nature s method of ph“ 
mg the affcctcil jvart, an aiulcg) to 
wlnt IS seen m the abtloincn m acute 
apfiendicitis 

resutjtici. is found o'Cf 
slight edema of ihc chest vvall ^ 
rccogiiutd b} its jicxuliar 'doughy fr^ 
In the carl> vl igts of emaciation t ** 
skin becomes loo-.e an 1 the mu'*. 
lUl>b> Muscular alroj hy due cill rf » j 
deqs scaicil disease or j«iral)S‘» ”1* 
cause lessened resistance 
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A cavity m tlie lung, if superficial 
will cause diminished resistance as will 
also fluctuating tumors lipomata an 
eurysm, and small round cell sarcoma 
If a portion of a rib or muscle lias been 
rcmoicd surgicaUy or by an acadent 
tlie soft parts o\erljing this wiH give 



rise to diminished resistance Fluctua 
tion IS elicited in the presence of encap 
sulated fluid 

(/) Fremitus Fremitus is the term 
applied to vibratory tremors transmitted 
through the chest wall to the palpating 
hand The varieties of fremitus are 

1 Vocal or tactile fremitus 

2 Friction fremitus 

3 Rhonchal or bronchial fremitus 

4 Succussion or cavernous fremitus 

5 Tussive fremitus. 

6. TbnlJs. 

1 Vocal or Tactile Fremitus All 
varieties of fremitus must be felt, hence 
all are in reality ‘ tactile ” When the 


term ' tactile fremitus ' is employed how 
ever, it usually denotes vocal fremitus 

Vocal fremitus is the sensation caused 
by vibratory tremors transmitted to the 
palpating hand during talking, crying 
screaming and singing It is produced 
by tlie vibrations of the vocal cords 
which set into motion the entire column 
of air m the respiratory apparatus Tliese 
vibrations are m turn transmitted to 
tlic surface of the chest by the pulmonary 
structures and adjacent tissue During 
vocal exercise vocal fremi iis is always 
fcjt over the entire normal chest where 
the lungs are superficial but in the same 
individual Us intensity vanes m different 
regions of liie chest and it may vary 
m co^^e^pondlng areas of different nor 
mal persons 

Vocal Fremitus in the Normal 
Chest The intensity of Jhe vocal freni 



jtus normally depends upon (o) The 
pitch of the voice, (b) the thickness 
and resilience of the chest wall, (<r) 
flic diameter of the bronchus and its 
proximity to the surface, (d) the dis 
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tance of the part under examination from 
the larjnx and (e) the amount of air 
in the respiratory tract 

(a) The Pitch of the Voice The 
louver the pitch of tiie voice the greater 
IS the intensity of the fremitus and vice 
versa because the vibrations of vocal 



Fig 1&— Palpating the upper posterior aspca 
o£ the chest for tactile fremitus 


cords producing low pitched tones are 
much larger and are earned out witli 
greater force than the Mbrations of vocal 
cords producing high pitched tones, just 
as m string (musical) instruments the 
vibrations of the lower strings are much 
more perceptible than those of the upper 
strings the former being fewer in nuin 
ber m a given time In the same man 
ner in the human voice the difference 
in tone causes variations in the intensity 
of the vocal fremitus everjlhmg being 
equal vocal fremitus is very distinct m 
those having i bass voice and feeble m 
high sopranos 

(b) rhe riiickiuss and Resilience of 
the Chest Wall Ihe thicker the chest 


wall the less distinct is the fremitus 
for, the vibrations having to traverse 
a greater distance the acuteness of the 
fremitus is lost in transit Everj thing 
being equal, the greater the resilience 
of the chest wall the greater the frem 
itus For this reason the fremitus is 
fainter over a fat chest than over a 
muscular one of the same size 

(c) The diameter of the bronchus 
and Its proximity to the surface Tie 
greater the diameter of the bronchus 
the more distinct is the fremitus be- 
cause of the presence of a greater vol 
ume of air capable of being set into 
vibration Tiie nearer the bronchus to 
the surface of the cliest the greater the 
fremitus because there is less tissue to 



Fig 11 — Hypolhei ar palpal on for frem tus- 


interfere with the transmission of tlie 
vibrations 

(tf) The Distance of the Pert Under 
Examiiialioii from the Larynx The 
greater the distance the more feeble the 
fremitus Tliat accounts for the ffenutus 



Fig 12 — UJnar palpal on to el at teg onal 
tactile fretnitus 

tient speaks during mspiralioii than 
when he speaks during expiration 
Method of Palpation for Vocal 
f'remitus Tceiimc The patienr s cfiesf 
must be bared of all clollung and he 
should be made to feel at ease 

The examiner assumes a position in 
front of the part to be examined The 
palm of the hand is applied to (he part 
under examination and tiie patient is 
instructed to say ninety nine ninety 
nine ninety nine or one two three 
Any sound that will produce the desired 
vibrations will do The first part of the 
chest to be examined is the left infra 
axillary region this region acts as a 



Fig 13 — Hypothenar palpation for frenutus 


The most important step in the techn c 
IS to palpate the exact correspond ng 
parts on both sides 

The technic for palpating the supra 
davicuiar regions for tactile fremitus is 
Similar to that employed for respiratory 
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movements, t e the finger Ups restmg 
above the clavicles, the examiner stand 
ing m front or behind the patient 
Posteriorly The patient stoops slightly, 
his arms are held somewhat in front of 
him, the elbows just a little to the inside 
of the anterior axillary line This post 
tion separates the scapulae, but does not 
put the back muscles on the stretch The 
procedure emplojed for palpating the 
anterior chest uall is here repeated 
Both supra and infraclavicular regions 
are thus carefully palpated 

Ulnar Palpation Many clinicians pre 
fer the use of the ulnar surfaces of both 
hands particularly to determine vocal 
fremitus m the interscapular regions and 
also to localize fremitus m the various 
interspaces For interscapular palpation 


both hands are used simultaneously , the 
ulnar surface of the right hand is placed 
upon the right interscapular region and 
tliat of the left hand on the left inter 
scapular region To localize intercostal 
vocal fremitus, the ulnar surface oi one 
hand only is used 

Variations of Tactile Fremitus in 
the Normal Chest Generally speak 
mg and all conditions being equal \ocai 
fremitus is more distinct in thin-chested 
individuals than in the stout m tbe 
muscular chest rather than in the fat 
dabby clicst, m the male more than m 
the fenrale or child , m the upper ante- 
rior part of the chest rather than in the 
lower and posterior aspect (the inter 
scapular regions excepted) and on the 
right side more than on the left 


REGIONAL VARIATIONS OF VOCAL FREMITUS IN THE NORMAL CHEST 

Supraclavicular Regions 
(Above Clavicles) 

RtcKT Lcrt 

Somewliat increased Not qu te so pronounced as on the right 


Infraclavicular Regions 
(Gasicles to Third Rib>) 

Right Left 


Very strong in second and third interspaces 
particularly so in its inner half Influenced no 
doubt by the size and position of Uie bronchi 
and a slight increase m the dens ty and size of 
tlje right lung 


Quite strong but somewhat less marked ttun 
over tl e corresponding region on the nght 5 * 
because the left bronchus is smaller and joins 
the tradiea at a more acute angle The pro* 
imity of the esophagus and aorta also ten ° 
diminish the force of transmission Stan r 
fremitus for the individual 


Maimnary Regions 
(Third to Stxth Ribs) 

Right Left 

Vocal Ireniitus weak from third to sixth nbs Vocal fremitus weak as o\er the correspo^’d 
because of large pectoral muscles and breast mg region on the right side because of pectora 
also because of its distance from the large muscles mammae and heart 
bronchus the underlying luer also acts as a 
buffer 
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Inframanunary Regions 
( Sixth Ribs to Base oi Chest) 

Ricut Left 

%oca] fremitus is felt in tins region during Ro vocal fremitus is felt in this region excep 
ordinary respiration Faint fremitus may be ting when speaking during deep inspiration 
felt in the sixth intercostal space when the 
patient speaks during forced inspiration 


Superior Axillary 
(Axilla to Sixth Ribs) 

Ricut Lett 

Very distinct particularly in its upper part. Distinct uncomplicated vocal fremitus which 
and somewhat more perceptible Uian over the acts as 4 standard for the individual 
corresponding region on the opposite side 


Inferior Axillary 
(Sixth Ribs to Base of Oiest) 

Right Lett 

Weak vocal fremitus eak vocal fremitus 


Supraspinous Regions 
(Above tlie Spines of Scapulae) 

Right Left 

Distinct vocal fremitus more distinct on this Fairly d stinct but not as intense as on die 
side than in the corrcsjionding region on the right side, 
left , fremitus is stronger near die spine 

Scapular Regions 
(Area Occupied bj the Scapula) 

Right Left 

Very weak vocal fremitus because of the Very weak vocal fremitus because of the 
scapula scapula 


/nterscaperfar Regions 

(Area L>ing Between Each Scapula and llie Spinal Colurm) 

Right Left 

Very intense vocal fremitus because of the Quite intense vocal fremitus because of the 
htium of the lung hilom of (he lung Not quite as intense as on 

the ngbt side because oi the esophagus and the 
aorta. 


Infrascaptdar Regions 

(Below the Scapula, Eighth Dorsal Spine to Base) 

Right Left 

Weak vocal fremitus Weak vocal fremitus 

18 
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Vocal Fremitus in the Abnormal 
Chest Pathologically vocal fremitus 
may be A Increased B Diminished 
C Absent 

A Increased Vocal Fremitus It has 
been pointed out above that vocal frem 
itus IS caused by setting into vibration 
the column of air contained within the 
respiratory tract the perception of this 
Vibration by the hand is modified by 
the transmitting medium Therefore 
any condition which compels a greater 
amount of air to vibrate or produces a 
more readily transmitting medium will 
cause increased vocal fremitus Increased 
vocal fremitus is found in (1) Consoli 
dation of the lung (2) fibroid thicken 
ing of the lung (fibroid phthisis) (3) 
infiltration of the lungs (4) hemor 
rhagic infarction (5) adhesive bands 
connecting the lung with the costal 
pleura (6) solid tumors lying between 
a bronchus and the chest wall (7) large 
tense walled superficial pulmonary cavi 
ties (S) ddated bronchus (btdnchiec 
tasis) (9) compensatory emphysema 
(10) partially compressed lung 
I Consolidation of the Lung In 
this condition the air vesicles of the af 
fccted part are plugged with some solid 
substance (exudate) so that the air 
contained within the bronchi and bron 
chiolcs IS not permitted to enter that 
vesicular substance thus causing in 
creased tension m the bronchi suppf} ing 
ilic diseased part of the lung The com 
biiiation of vibrating air under tension 
and a solid transmitting medium causes 
increased vocal fremitus 
This follows the natural law * e 
vibrations are more readily transmitted 
through a solid medium than tlirough a 
liquid or gaseous one. Regardless of 
whether the consolidation of the lung is 
due to lobar pneumonia bronchopneu 


moma or to pulmonary tuberculosis 
fremitus is increased vvlien consolidation 
IS present For obvious reasons large 
consolidations produce more intense vo- 
cal fremitus than do smaller ones 

2 Fibroid Thiel ening of the Lug 
The vocal fremitus is increased in ths 
condition because the lung substance is 
denser than m a normal lung and ha\ 
mg a denser medium the transmission 
of the vibrations set up by tl e spoken 
voice must, of necessity be greater 

3 IitfiUralwn of the Lungs 

the air vesicles are partially infiltrated 
with a foreign substance the normal 
amount of air entering them causes m 
creased tension of the vesicular vails 
Some vesicles may be entirely occluded 
by the infiltrate The vibrating air under 
tension added to a more densely frans 
milting medium causes this increase n 
the vocal fremitus 

4 Hemorrhagic Infarction Blood 
coagulating in the vesicles will cause a 
similar condition to that mentiontd uttder 
(3) as the condition is practicallv an 
infiltration 

5 Adhesive bands connecting the U 9 

ivilh the costal pleura will act like tele 
phone wires and thus more distinctb 
transmit the fremitus produced withm 
the lung Unless this fact is borne m 
mind such an adhesive band occurring 
in a case of pleural effusion may lead to 
an erroneous diagnosis 

6 Solid Tumors Lying Bctnccn o 
Bronchus and the Chest Wall The 
tumor being a dense medium will traos 
mit vibrations produced within the Iron 
chus thereby causing increased tactile 

fremitus 

7 Large Superficial P ili onary C<f 
itics uth Tense WatU and Contant'U 
Air In this condition where there is 3 
large amount of air under tension the 
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vihntions produced must ncccssanf> be 
great , tlie fact tint the ca\ ity iS super 
ficial also causes some atrophy of the 
o\ erl) mg chest ntusclcs, hence a shorter 
distance to tra\el and increased \ibra 
lions Nshicli are more superfiaal, must 
cause increased tactile fremitus 

8 Dilated Bronchus (bronchiectasis) 
If a bronchus of iionnal caliber pro 
diiccs greater tactile fremitus than docs 
the \esicular substance it follows that a 
bronchus, e\er)tliuig being equal, with 
a greater caliber must necessarily pro 
duce increased tactile fremitus (when 
free from secretions and superficial!) 
Mtuated) 

9 Comt'cnsator\ Ciuphysciua This 
condition should not be confounded with 
chronic emph)seuia In conipcnsaiorj 
emphysema Uie tactile fremitus is in- 
creased because there is more air in that 
particular part ot the lung which com- 
pensates for a lack of it m some other 
portion More air in the aUeoh causes 
increased tension of their walls and, con 
sequent!), when the air is set m motion 
It will produce greater vibrations, which 
are readily transmitted by the tense and 
elastic aesicular wal's The bronchioles 
also being under tension, thus aid in 
producing increased tactile fremitus 

10 Partially Compressed Lung Tins 
may be found adjacent to a pleural effu 
Sion, a hydropencardmm, or a solid 
tumor The increase in the tactile fre 
iiiitiis results from the fact tliat the Jung 
is under greater tension 

11 i?eso;ia/iji^ Chamber It has been 
pointed out by Drs Chas Montgomery 
and LeRoy Adams that tactile fremitus, 
because it depends largely upon pitch, 
IS often influenced by a resonating 
chamber Sucli a cliamber may be formed 
m the lung as a result of consolidation 


while a relaxed lung may act as a non 
resonating chamber 

B Dtimnishcd Korol Fremitus To 
detennine whether m a gi\cn case the 
^ocal fremitus is diminished, one must 
first form an idea of the normal fremitus 
for that particular individual, because, 
as lias already been mentioned, a person 
Itavtiig a thick fleshy chest viall or a 
thin high pitched voice will naturally 
produce weak vocal fremitus 

Pathologically, weak vocal fremitus is 
caused m one of two wavs First, by 
any condition which will interfere with 
setting into vibration the air contained 
m the respiratory tract Second, bv 
conditions which will so alter jhe trans 
niittmg medium as to prevent the trans- 
mission of Vibrations produced within 
the lungs to the external surface of the 
chest wall 

I Conditions -ihich interfere tilth the 
air vibrations in the respiratory tract 
and thus cause diminished vocal frem 
itus are 

(а) Partial paralysis of the vocal 
cords, laryngitis or any other abnormal 
s ate of the lary nx interfering w itli the 
vibrations of the cords 

(б) Partial compression of the tra- 
chea or a bronchus by an aneurysm 
by a solid tumor, by enlarged mediastinal 
glands, or by an abscess 

(c) Generalized bronchitis, by caus 
mg an mfianiniation of the inner lining 
of the bronclii, thus diminishing their 
caliber and elasticity 

(d) Chronic emphysema The vocal 
fremitus is diminished m this condition 
because the whole respiratory tract is 
overfilled with air to such an extent as 
to cause a definite loss of elasticity of 
the vesicles and smaller bronchioles, and 
very little air is exclianged in the vesicu 
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lar structures during normal respiration 
Therefore, when the patient is instructed 
to speak, he does so with an effort The 
vibrations thus produced are not very 
strong and are poorly conducted to the 
vesicles by the inelastic bronchioles The 
vesicular walls also having lost their 
elasticity act as poor vibration conduc 
tors, thus causing very weak vocal frem 
itus 

(e) Massive pneumonia, when the 
bronchi are plugged with cheesy mate- 
rial, will cause diminished fremitus be- 
cause of the insufficient amount of air 
entering the bronchi 

11 Conditions which will alter the 
traiisniitting vtcdtuni of the vocal frem 
itiis produced within the lung In this 
class of cases, the lung substance re- 
sponds normally to the vibrations pro- 
duced b> the column of air m the re 
spiratory tract, but is prevented from 
communi&iting its fremitus to the ex 
ternal surface of tiie thorax by some 
vwtecpQsmg medium betvseea the lung 
and the palpating hand 

(a) Thickened pleura This condi- 
tion gives added thickness to the chest 
wall Before the) can be perceived by 
the palpating hand, the vibrations pro 
tluced by the spoken voice have to travel 
tfirougfi an added substance which is 
of a different density from tiiat of the 
chest wall Because of this added thick 
ness, niiicli of the vibration is lost m 
transit The same holds true when very 
small pleural effusions and exudates arc 
present 

(b) Superficial cavity m the lung 
partially filled with fluid and having 
fiacad walls produces diminished tactile 
fremitus because of the inelasticity of 
tlic cant) wall and because the fluid 
within liiat cavuty acts as a buffer ab 
sorbing a great deal of resilience. 


(<r) Pulmonary edema In this con 
dition the air vesicles contain an un 
usual amount of secretion, because of 
which very little air enters the vesicles, 
consequently the tactile fremitus is ver) 
weak 

(d) Tactile fremitus may be decreased 
over the entire chest m partial conipres 
Sion of the trachea, chronic eniph)seina 
generalized bronchitis, partial paral)Sia 
of the vocal cords and pulmonary edema. 
Localised, decreased tactile fremitus ma) 
occur over any portion of the chest wall 
as a result of thickened pleura, small 
pleural effusions, partial compression of 
one bronchus, massive pneumonia super 
ficial partially filled cavity, tumors Jit 
the lung or upon the chest wall aneu 
r)sni cyst or any other foreign bod) 
displacing a portion of the lung or 
superimposing upon a portion of the 
chest wall 

C Absence oj Vocal rrenntits Ab- 
sence of vocal fremitus over the enure 
thorax, iway he found vn those who lia'® 
no voice, such as untrained deaf mute< 
or those suffering from complete paral) 
SIS of the vocal cords from an) cause 
or as a result of certain nervous phe* 
noinem Prom the standpoint of ph)Si 
cal diagnosis, absence of vocal fremitus is 
distiiictfy a focaf condition, never 
time affecting the entire thorax Mscnce 
of vocal fremitus is due to pathologica 
conditions which are either pulnionar) 
pleural or mural 

1 Puhnonary (a) Total occlu‘'>o‘’ 
of a bronchus from within or mlhout 
for example, from williin, by fibrou’ 
plugs or foreign bodies obstructing the 
lumen, and, from without, b) solid tii 
mors, aneur)sms, abscess or cnkirg*^ 
mediastinal glands compressing a Iron 
chus, thus preventing tlie entrance of 
to the portion of tlie lung supplied b) 
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Will prevent vibration (b) Atelectasis 
or collapse of the lung from an) cause 
will also produce absence of \ocal fretn 
itus 

2 Pleural The commonest causes of 
absence of \ ocal fremitus of pleural origin 
are Pleural effusions, which may be 
serous, songumous fibrinous pus or air, 
H iJJ cause absence of tactile iremnus o» er 
the area oi the effusion because in most 
instances the lung is either floated up 
ward and away from the effusion or 
IS compressed to such a degree that the 
feeble vibrations there produced cannot 
penetrate the foreign medium 

3 Uiiral Edema of the chest wall 
and diffuse hpomata are among the 
mural causes which fail to transmit the 
vibrations produced b) the spoken voice 
Tins IS due to the added thickness and 
loss of resihenc) which combine to form 
a nontransmitting medium of the cliest 
wall 

Tactile Vocal Fremitus 

Ri-Sime 

INCREASED Tactile Fremwus 
A onnally 

1 Male 

2 Adults 

3 Heavy voice 

4 Thin chest. 

5 Right mfraclavicular and both interscap 

ular regions 

Pathologically 

6 Consolidations 

7 Bronchiectasis 

8 Superficial cavities with tense walls 

9 Compensatory emphjsema 

10 Adhesiie hands stretching between lung 

and parietal pleura. 

11 Fibroid thickening o£ the lung 

12, Infiltration of the lung 

13 ParUally compressed lung overl>ing a 

pleural effus on 

14 Solid tumor Ijing between a large bron 

chus and the chest wall 


Deoieased Tactile Fbemitus 
Norvuilly 

1 Females and children 

2 Thick chest wall 

3 Thin high pitched v'oicc. 

4 Over mammae liver and scapula. 

Pathologically 

5 Plastic pleurisy 

6 Thickened pleura. 

7 Cavity partially filled witli fluid 

8 Qironic emphj sema. 

9 Asthma 

10 Pulmonary edema 

11 Tumors partially compressing a bron 

chus 

12 Chronic exudatiie bronchitis. 

13 Massive pneumonia when a bronchus is 

partially filled with exudate 

Assent Tactile rsEJUTUs 

1 Occlusion of a bronchus 

2 Atelectasis 

3 H)drothorax pjotliorax pneuoRithorax 

or an> other effusion in the pleural 

sacs 

4 Edema and tumors of the chest wall 

5 Paralysis of the vocal cords 

6 Aphonia. 

7 Tumor or aneurysm situated between 

the lung and chest wall (sarcoma 

carcinoma) 

S Diaphragmatic hernia or evisceration 

2 J*ricfion Fremitus or Pleural 
Frenjitus In health, during respira 
tion the visceral and parietal Ja>ers of 
the pleura constajit)/ glide over each 
oilier without producing any sound or 
friction, baause their surfaces are per 
fectly smooth and lubncated In morbid 
states of the pleurae tlieir surfaces be 
come roughened by a sticky mflamma 
tory fibrinous exudate, which causes a 
grating, creaking sound when the two 
pleural surfaces glide over each other 
This sound is often detected by the pal 
patmg hand as a peculiar, vibrating, 
jerky or grating sensation, it occurs in 
uitwrupled jerks. The mtensitj of the 
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friction fremitus depends upon the 
quality and quantity of the exudate A 
small viscid exudate uill produce a 
more intense friction rub than will a 
larger or thinner effusion 

To produce a friction rub it is neces 
sary that the two pleural surfaces should 
be in close proximity, and touch dur 
ing at least one phase of respiration The 
grating appears to be superficial and it 
is intensified by light pressure, but may 
cease on forcible palpation A friction 
rub IS best felt at the beginning of m 
spiration and at the end of expiration 
Deep breathing intensifies friction frem 
itus The fremuus ceases when the 
exudate is entirely absorbed or under 
goes fatty degeneration or when more 
fluid IS thrown out between the pleural 
surfaces which acts as a lubricant Trie 
tion fremitus is usually accompanied by 
pam, and because of this the patient is 
often able to indicate the exact location 
where fremitus can be felt b; the ex 
aminer 

Technic To palpate fremitus cor 
recti), the patient should stand or sit 
upright while the examiner faces him 
and applies his wanii palm to the spot 
indicated b) the patient, the fingers are 
separated to fit the intercostal spaces 
TIic jiaticnt is directed to breathe stowl) 
but deepi) The stitch like pain which 
usuall) acconiiianics deep breathing will 
often produce jerky respiration, and 
cause the jialient to lean sharply tow-ards 
die affected side. Pnction fremitus is 
not nifiucnccd b) coughing, jt usually 
apjicars m the tower portion of the 
axillary region and is diagnostic of 
acute dry pleurisy preiious to the ap 
]>carancc of in exudate. 

3 Bronchial or Rhonchal Fremi- 
tus* Brouclual or rlionchal frauitus is 


a peculiar sensation, not unlike that 
caused by the purnng of a cat trans- 
mitted to the palpating liand It occurs 
m conditions where a bronchus is filled 
with viscid secretion and its inuco^a is 
inflamed and thickened thus causing a 
narrowing of Uie bronchial lumen 

The air attempting to pass through 
the affected bronchus sets the mucu> 
which It contains into vibration thus 
causing fremitus It can usually be felt 
m diildren suffering from a disseinina-ted 
bronchitis because of the thinness of the 
chest wall, and the child s inability to 
expectorate the accumulated secretions. 

In adults it is usually found in asthma 
diffuse catarrhal bronchitis associated 
with asthenia and advanced pulnionari 
tuberculosis Bronchial fremitus i» dis 
tinguished from pleural fremitus by the 
following points 

Rcsiniie 

DkONCinvL FiifiiiiTUS 

1 Can be felt oi cr a large area. 

2 Is continuous 

3 It IS temporarily checked b> coughing 

4 Appears deep seated 

5 Is not influenced by pressure of the ban 

6 \o pain 

raicTios F*£\iitus 

1 Can be felt oicr a 1 mited area. 

2 Is jerky and interrupted 

3 Is not influenced by coughing 

4 Appears superfiaal 

5 Is influenced by pressure. 

6 Pam present 

4 Saccussion or Cavernous Fteiu 
itus Succussion or cavernous franit'i» 
IS a peculiar, fine sensation rescnibln’S 
Uic bursting of numerous very sn^ 
bubbles or llic gentle splaslimgs of a 
water against the shore as it is heard on 
a still night This condition usually oc 
curs m large superficnl cavities wl“ ' 
communicate directly with a bronchu’ 
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and contain both air and fluid It can 
only be felt when the diest wall is ihm 
and emaciated, and tlie cavity is situated 
near the surhee in the upper lobe of the 
lung It IS intensified by deep and rapid 
breathing, and may disappear after 
cougli and expectoration 
Succussioii Splash As its name in- 
dicates, tins IS a splasilnng sensation com- 
numicated to the palpating hand and 
brought out when the patient is shaken 
or shakes hiniseU, it is found in cases 
of hydro- and pyopneumothorax 


5 Tussive Fremitus: By tussive 
fremitus is meant the palpable vibrations 
transmitted during coughing It is of 
greatest value when examining deaf 
mutes, this being tlie only means of 
eliciting pectoral fremitus 

6 Thrills: These are palpable over 
superficial aneurysms, certain types of 
congenital heart disease, mitral and aortic 
stenosis (See p 403) 

For (g) Study of the Pulse, (/») 
Visible Pulsation and (i) The Cardiac 
Impulse (See p 402) 


LOCATIOiNS OF TIIOKAaC TENDEIUSESS AND THEIR SIGMnCiNCE 


Coitrrr 

Location 

Acute Pcncarclitis 

Over the lower sternum or cardiac apical rci,ion 

Acute Pleurisy 

During do viage over afTected area 

Aneuryvni of Aortic Arch 

Skin tenderness over heart over sternocleidoid muscle or over 
area oi erlying iJie aneBosm 

Angina Pectoris 

Often over the midstemum and precordium 

Carcinoma of Ribs or Sternum 

Over the affected area 

Contusion of Chest Wall 

Over the injured part 

Diaphragmatic Pleurisy 

Over the inserbon of diaphragm (lOthnb) often in the neck and 
shoulder of the affected side 

Empyema 

Over the seat of (he pus 

Fractured Rib 

Over the seat of the pain and when pressure is exerted simuha 
neously to the sternum and tlie back pain denotes the seat of the 
fracture 

Gastric Ulcer 

Over the lOift rib at a point near the spine on the affected side. 

Herpes Zoster 

Before and during the rash along the affected intercostal nerve 
near the spine in tfie midaxillary region and near the sternum. 

Hydatid Cyst 

Over the cyst 

Intercostal Neuralgia 

Along the course of the nerve and at points near the spine, the mid 
axiHary region and the sternum 

Mediastinal Neoplasm 

Over the sternum or ribs 

Heuntis 

At (lie exit of the affected nerve from the spinal canal 

Neurosis 

Anywhere upon the chest or abdomen 

Perinephric Abscess or Inflamed 

Kidney 

Over the affected organ 

Suprarenal Disease 

Over the 11th or 12th rib near the spine on the affected side (Ro 
goff s sign) 



CHAPTER XII 


Percussion of the Respiratory System 


Percussion of the tliorax is the act 
of st riking or tapping the siirfarp nf 
th orax m order to elicit such sound s 
as a re produced hv spfftng^ the under 
lying viscera.jn vibration The various 
so unds elicited by percussion dep end 
upon the nature of the tissue stnt ek i c 
a solid substance when struck produc es 
a _dull or nuiftled sou nd whi le an air 
containing one gives rise to n Hen r or 
reso nan t sound The prop ortion of a ir 
and solids m the un derlvini^ oft^ng rip 
t cniiines the degree of rlearti^cg rtr rtt. ii 
ness of the percussion sound 
Percussion as applied to the himian 
bod> uas first described by Auenbrug 
gcr vsho in 1753 learned to distinguish 
b> percussion the healtiiy from the dis 
cased side in empyema In 1761 after 
working on tins subject for about seven 
jears he published Ins ’ luvcntum 
uoitim cr (<crcusstons thoracia humam 
ut sigito abstriisos iiilcrm pectoris mor 
bos dctcgoidi Very little attention was 
paid to lliis nork until ISOS shortly be- 
fore Auciibriiggcr s death when Cor 
visart Ixxlj phjMCian to Najioleon the 
I irst published the first Trench tnins 
lalion of the imenium novum Cor 
visart also extended the ajiplicatioii ot 
pcrcus'-ion to the diagnosis of cardiac 
disease and aortic ancury Mil Piorrj of 

Trance and Skoda of N icnna deserve 
ert lit fir the most important advances 
m the Mu Iv of jicrcussion Pjorr) m 
vcnlcil the | kximetcr m 1826 and was 
the first to practice i>crcussion of the 
aUl men bkixLv traced the qualities of 
llic iH-rctivM >11 sound to their {hyMcal 
causes and adlctl an cxliauslive studv 
(2.SO) ^ 


on tympanitic sounds Such men as 
Wintnch, Traiibe, Biernier Geigel Ger 
Iiardt Neil Welche Sansom and Flint 
all did much to advance the art of per 
cussion The percussion hammer w’as 
invented by Wintnch m 1841 

Properties of the Percussion Sound 

The properties of the percussion sound 
are based upon tlie classification of tlie 
musical tone We recognize four at tn 
bu tes m addition to the sense of_ ret>id 
ance 

I Q uality or timb re 

II I ntensity or loudn ess 

III Pitch 

IV Durat ion 

V S ense of resistanc e 

1. Quality or Timbre 

0»c /i<y or li iitbrc winch diieiid* 
upo n the presence or absence of *''' 
tonc^ IS that attribute of sound 
gu cs It Its own mlierciit clnnctcga tics 
an d readily dist niguislics it fromj itlicf 
s ounds ol like p itch One can ca^iiij dis 
tmguish the sounds elicited f rom a viobn 
from those of a violoncel lo 1*> the dd 
ferait qualities of their respective tones 
no matter vvliat their pitch may be. B) 
Qu ality wc mean tJip nf Tlie 

two extremes of quality rccOninzed m 
per cussi on arc (I) CLanirst. il 
ity of air-conlaining tissue and (‘U 
ll atness, the gualitv of airless tis sue 

between clearness and llatness there 
arc a number of grn latioiis m the qml 
Ity of the jicrcussH iTsound Tht'Ctraihi 
lions dctic n i uikh tin <l<^ , ricof 
ture of airless nn 1 air ff > is “‘i i^^^ie 
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The> arc* T> mpm y , \ e siciilorcsonan ce , 
l)>pcrresomnce, e.\a{jserated resonance, 
reso nance ; im patrc d resonance, relatne 
dullness, d uUnc ss. and ihtness 

Cfcari icss is further subdivided into 
two distinct qualities (a) Reson ance, 
and (Z)) t's mpan \' 

(a) Resonance (normal lung reso- 
nance) This term is applied to the 
^ou^d elicited by percussio n oier no rmal 
lu ng ^bstance, and is best demousl ratcd 
i n the left axillary and left infrac1a \ icu- 
la r reirions of nonnal s ubi ect s 

Wlicn normal lung tissue is percussed 
outside of the body (post mortem), a 
l\!>i Panilic note is elicited, while per 
cussion of nonnal lung through the chest 
wall elicits a * lu ng reson ance” note 
The reason the note differs in Uic two 
instances, though a similar lung is per- 
cussed, IS explainable thus In the one 
instance, when tlie lung is outsj de of the 
body, the percussion stroke sets into 
vi bration relaxed hmtr substance on h 
t e , small sestclcs filled with air, there- 
fore, a t>nipamtic soun d is produ ced 
In the other instance, the lung within 
th e chest, the percussion stroke sets into 
vib ration not only the lung substan ce 
bu t also the p arietal plpu rn^ ribs_mu s 
c le, subcutaneousTaF antTsk in, the latter 
structures being "airless,” will naturally 
cause a dull soundTTiut the admixture 
of Fyinpanitic lung r esonance whlf t he 
mural dullness produces “nor mal lung 
re sona nce " ' 

It will be seen, therefore, that lung 
resonance depends upon several factors, 
and that a change m character of any 
one of these contributing factors will 
produce a distinct alteration in the 
quality of the nornial vesicular reso 
nance 

In health, the normal vesicular reso 
nance is not necessarily the same m all 


persons, nor m all areas of the chest in 
the same person The modifying factors 
are as follow s 

I Thickness of (he Chest IFal l A 
thick chest wall means a greater amount 
of airless tissue, conseque ntly a re so- 
nanccno£^uIt£,^ clear, and vice tersa 
If the thickness of the chest wall is due 
to •impa ct muscular tissue, the reso- 
nance will not be much altered, but if 
it be due to mc[astic** ^pQse tissue , a 
muflled sound is quite perceptible A 
\ery thin and emaciated chest, particu- 
larl> when the skm is stretched tightly 
over the nbs, gnes rise to a clearer 
sound than normal, because of th e re^i li- 
cnce due to tenseness and the lack of a 
normal^uantity of airless tissue “ 

'2 Resilience of tlte Chest Wall A 
chest wall which is ver y resilien t acts 
as a r esona tor, and does not contribute 
as great a detuning factor as does a 
norma! chest wall Normally the note 
elicited over the sternum is clear, as the 
bone a cts as a good resonat or Hjper- 
resonaiice is also elicited over the chests 
of c hildren beca u se their chest walls a re 
more resilient than t hose of adults_a nd 
also because their lungs are m a s tate 
of hypert ension In ag^ persons a 
peculiar **\ ypriden sou nd” js ehated, due 
to t he ossification of the chest wal l (non- 
resihence) and also because of a re- 
laxed condition of the lungs 
3 Aviomit of A\t m the Respi ratory 
Tract This has a decided influence on 
vesicular resonance, the r esonanc e being 
clearer during inspiration than during 


expiration 



quite perceptibly modifies the vesicular 
resonance An airless organ like the 
liv er or the heart, adjacent to the portion 
of lung percussed, will impart a 
certain amount of dullness causing a 
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lesser degree of resonance — known as 

Itnpnirpf^ SfJlH 

o rgan acts as a buffe r An air-contain 
mg organ like the stomacli or colon en 
c roaching upon lung tissue will imi art 
an added degree of clearness to tlat 
p ortion of the lung Such sound is 
elicited normally over the base of the 
left lung anteriorly, and is known as 
v esiculotvmpany or slodaic reson ance 

(&) Tympany Tym panit ic or drum 
like sounds are never elicited over the 
norn nl chest . their presence tn the chest 
i ndicates a cpnection of air m the l ung 
or in the pleural cavity Tjmpany is 
nornnlly elicited ov er the s toma ch co lon I 
and in flated b owel it may also be pro | 
duced f)y pe>cussing over the larynx 
We speak of two subvarieties of tyin 
pan> namely (1) Ofenjy^any and 
(2) clo sed t\uil >aus " 

1 Open Tympany Tins is elicited 

•■'ver l arge collections of air in d irect 
commntnca tinn with ^ 

large cavit ies in the lungs conimii nicrtr 
mg through a direct opening with a 
bronchus This sound can be produced 
b> percussing over the cheek while the 
nio iiih IS. held open ” 

2 Closed T^iiipany This is a fuller 
sound ind is obtainable b y percu ssing 
o v er a colIcctiOTi of air not in direct c om 
mmncation with the outside oior the 
snunych and o ver a large lung ca vitv 
vvl iich has no ready cniiimiimcn ttnn This 
sound may be elicited b) percussing over 
the check the mouth being inflated and 
the lips closed 

Flatness and Dullness Th ese iio n- 
rcsonan t qualities arc obtained by p er 
cussing cner airle ss tissue 

(a) Flatness This is recognixcd as 
a gre ater (hgr<c of dullnc«^s, nnd is 
fo muTin the nomial c hest Tt« ijp. „ 


obtainable by percuss ing over t he thigh 
or other skeletal muscles 

(6) Dullness This is iiorniall) ob- 
tained by percussing over those portions 
of the liver, heart and spleen vshicTTar e 

u ncovered by lung ti ssue , the parts 
covered by lung g ive rise to rclali i d ull 
n grr^ No sound otlier Than vesic ular^ 
■Rsonance should be obtained ov^ nor 
inal lung tissue The presence of flat 
ness dullness or a modification thereof 
indicates a pathologic condition such as 
large pleu ral eff usion, consolidation of 
the lung, thirl pnpd_ ptciira- or a solid 
tu mor or some other airles s medium 
intervening between the )uiig,and chc^ 
waH ^ 

Resume The first attribute 7 
deals with two extremes of sound i c 
clearness and flatness and their nw”' 
intermedia e variations depending uitJ” 
the proportion of air and solids m that 
tissue 

I Clear ^usm (See Fig 1 1 2 3-45) 

1 Tympany The clearest of all sounds 

C^n and closed) ob tain^le ow t 
t rachea, nnc motl orax^ I nc cuTty 
st omach and it flalcl bowel 

2 Vcsiculotv n paiiy An adm xture of vcsi 

cular aicJ tympanitic soui ds as m 
T raubes semilm~5pacc aniTo ^tr 
rel ied lu ng 

3 Hyperresona icc Clearer tl an ord nary 

vesicular resoiance but not as ciar 
as tympany elicited over an enj*/ 
sem alouv lu ng 

4 Exagge rate 1 Resonvnee ^‘Ot cut® 

clear as hypcrresoiiance but a 't* 
clearer than nonnal vesicular reso- 
nance, and having all the character 
istics of tl c latter obtained ov^s>^ 
areas of ro mpenvatorv cwg Ftema 
also the normal nme of a ch Id.* 

5 Vesicular Resonance or Norn al Lurg 

\olc~The sound obratnet b y pcrcus' 
mg over lungs in the imu^t 
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II Dull Sounds (See Fsg 3 6 7 8-9) 

6. Impiired Rcsojwnce Re sonance not so 
\e^ clear being somewha t muffle d by 
a smalt degree of dullness found in 
cases prcseiitiiig^ery small c on«olii la 
tions sma ll infiltrations of ihe lun g 
Jung borders adjacent tojsoMj^gaa 
and over sugutly tiuckened pleura 
7 Relati ve D ullness An admixture of dull 
ness and resonance the dull s ound be 
in iTTiiite i vi<ei ,tible Tins is met with 
in cases of small consolidation thick 


u pon qualit y The clearer the qu ality, 
th^g reater the inlensttv. and v ice versa 
Therefore, a clear sound has great m 
tensity and a dull sound little intensity, 
each intermediate step between cleamess 
and dullness possessing a proportionate 
degree of intensity ~ 

Tlic intensity of tlie percussion sounds 
may be influenced by the following con 
ditioiis 


t 2 laadl 5 




Fig I — Resume of sound qualities 


pleura or o ver solid organs co vered 
by normal lung tissue 

8 Dull ness Mudled sound nearly devoid of 

resonance winch may be el cited by 
percussing over _ioliil organ s adjaccni 

li ver, heart or spl een and over con 
solida tion of the lung small ple ural 
effusion solid tumor an d ^ all empy 
ema^ ’ ' 

9 Fl atness or Dead S ound Absolutely de 

void of resonance In the die^ it may 
be obtained when perc ussing over a 
ver y large ple ural e ffusion a collap sed 
lung a large aneurysm o r a very large 
solid tumor 

//. f/Ue/isUy or Loudness 
The second attribute of sound is ut 
tenstty or loudness, it depends entirely 


1 T he Force of th e Percussion 
Stroke The greater the force tha t is 
to say th e stronger the blow u pon tTie 
cliest wall everything being equal, the 
great^ will be th e in tensity, since a 
greater quantity of resonant tissue is 
made to vibrate therefore a greater 
amplit ude of vibrations foll ow s 

2 Thickness of the Chest Wall 
Th e tliitker the chest vvalT, the less 
mar ked tli e intensity, because over a 
thick chest wall a dn llpr snnnd ig phctf pfl 
than over a thm chest waU, ev erything 
else being equal 

*3“~T he Proximity of the Part to 
the Percussion Finge r The nearer the 
lung to the percussing finger, the louder 
the sound pro duced by percussion 
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general rule, however, the percussion 
stroke siiould be of m edium f orce and 
deluere d m a nnn ii er described before, 
most lesions in tlie lung can be reached 
by such a stroke e xcept ihost occurring 
at the apex Because of the small amount 



and the lateral borders encroicfi more 
upon the sternum 

Auscultatory Percussion 
This method was first described by 
Drs Oark and Camnian of New York, 
m 1840 It ts especially useful for out 
lining such organs is the l i\ cr spleen 
and heart and it tim es tlso a di stended 
stom ach and colon 

Technic The examiner places the 
stetlioscope upon the supposed border of 
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always keeping the hands the same dis- 
tance apart, while approaching the cen 
ter 

The author usually holds the bell of 
the stethoscope between the index and 
middle fingers close to the surface, and 
strikes the first phalanx of the index 
finger in this way a definite distance is 
maintained between the stethoscope and 
pleximeter When a disk chest piece is 
used it may be held in position with the 
palm of the hand while the finger is 
being struck 

Phonomclry or w ave ausc ultation de 
scribed by Bass m 1880 may yield fairly 
good results a t uning fork is substit uted 
f or the percussing h and ^et ho 

sc one 13 held over the organ to be ex 
amined as in the method already de 
scribed and an ordinary tuning fork is 
set into vibration by striking it against 
some object the handle of the tuning 
for k IS set base downwa rd upon the chest 
or abdo men and is rapm iy inovcd Toward 
the su nnosed org;au or ^vit v Bv this 
method it is at times possible to outline 
the superficial area^r cardiac d ullness 
superfici al consolidation of the lung 
pleural effusion superficial cavity in the 


lung or to deter mine the size_o f the 
st omach or other superficial organ Tb s 
method may also be modified by placing 
the vibrating tuning fork upon the sur 
face overlying the organ and gradually 
approaching it with the stetlioscope. Pho 
nometry is of doubtful value as to accu 
racy 

Palpatory Percussion 
Palpatory percussion may be carried 
out by both the immediate and mediate 
methods In the imviediale method the 
che st wall particularly the interc ostal 
s paces, are struck lightly vvith_a p ushing 
mo vement bv the sensitive.po rtions of 
the finger tips m order to determine the 
resistance of the part In the mediate 
method r.'im^rr>iie itjyhf fflanciiig lUshing 

fi nger, thereby bnngi pf^ nnf the resistance 
of the part It requires much practice and 
a deli^t e sense of perception b J piaster 
this method It has its greatest useful 
ness in mapping out organs for those 
physiaans particularly whose sense o 
hearing is defective or it may be em 
ployed upon individuals who for 
reason should not be audibly percussed 


The Normal (jiest 


Regional Percussion 
It is essential that one should be 
thoroughly familiar with the normal 
sounds elicited in the various regions so 
as to recognize any deviation therefrom 
Anterior Aspect Supraclavicular 
Regions Krom g s ij//i»ihj is a s trip 
of resonance extending across ihe tra 
pez ius mu scle and corresponding to the 
ape x of the lun g contr action of this 
area de notes dis ease of the lung a pex 
Technic }or nitciitng Krotug's Isth 
Hii« The examiner stands behind the 


patient who sits m a chair Th^ rst 
phalanx of the pleximeter finger is 
placed upon the inner edge of 
pezius muscle at a point corre spon in® 
to the midc lavictilar line it is then gent y 
percusse d with the plexor finger 
cussion I S carried tovvard tlicjl i*^^ 
at the point where the n ote c hanges mni 
resona nce to dtill r irf i ’i n nU I ' 

made Tlie percussion is then cam 
outward ■^^■romlon 

and here again, When tiie noic chanj, 
from resonance to dullness anther P® 
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cil mark is made The distance between 
till, two p encil nnrks represents the size 
of th e isthmus, nsinllv about the bre adth 
of th ree fing ers (5 cm ) 

The supracla Mcnhr regions arc tnan- 
gular m shape and are situa ted each 
abo\e its resncctne cliMcle, and contain 


Clavicular Regions; The clavicles 
act as soundin g boards, increasing the 
resonance of the e ntire thoraci c cavity, 
hence t he percussion note is g enerally 
dear, and is alm ost t>nipanit ic near the 
stern um because of its proxim ity to tlte 
trachea 
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enveloping pleura The percussion note, tive sides A med ium per cussion stroke 
however, differs slightly on the respec should be employc<J 


Gear vesicular lung resonance, but not quite 
so clear as on tne lek side, because of the mo re 
nume rous bronchioles and also becaus e the ngl t 
lung IS sunnorted bv the b ver which acts as a 
buffer ** 


Mammary Regions The situation 
of these regions (thi rd to si xth ribs) and 
the heavy, muscular, fatty and glandular 
Riout 

Vesicular resonan ce from the third nb to 
the fourtli interspace though some what m uffled 
on account o f the thickne ss of the chest wall 
usually a somewhat heavi er percussi on stroke 
IS required 

Impaired r c«onance below the fou rth inter 
space to the upper margin of the s ixth nb le 
cause of th e underly ing liver 

Relative(Iullncsiclose_to_the.^roum from 
the thi rd to the fifth intercos tal spaces where 
the thm edge of the lung overlies the heart 


T>picallj clear vesicul ar resonance or nor 
mal lung resonance Ihis region may be u>cd 
as a standar d for clearness for^ cach particular 
individual In the s econd int^space ^ lose to 
the st ernum on both sides the pcra ission sou d 
assumes a muffled tjmpajuuc note due to the 
bifurcation of the trachea 


coverings greatly modify llic percussion 
note, winch presents marked differences 
on the two sides of the chest 
Left 

Impaired re sonance from the thir d to fourth 
nb insi de the ^idcla vicula r' line~bccause tlie 
he art is covered by lu ng A vcryjieav^ 
cussion s troke in this~arca will elicit a f clatnc y 
dull note 

*'^rd iac dullness f rom fourth r h to f Lth inter 
space below th at a dull note i s elicit^ de* 
lhr7cces vion of t) e left lobe ofj he lunff 
sliould be ren embered that_relati ^diihne^a 
d ullnesrtncitcil on the left side are ncirm al onb 
wI ko occurring to tlio nolit ot tl_e left jm 
clavicular line 


Inframammary Regions Situated 
below the si xth n b and occupjing the 
remainder of tlic chest civitj, they are 
formed by the converging and coalescing 
Right 

Dull ness (ilue to liver) fnim<iixthn b down 
ward the lowe rmost portion of tHu reemn mav 
Ru e rise to a mixture oi tMTinRfi\ nml dii llnet< 
the former causctl by an inflated hepatic flexure 


Lateral Aspect SupraaxiIIary Re- 
gions: These cxtaid fro m the hollo w of 
the armpit t o_ the sixth nh md c ontiin 
lung and plain 


ribs, their respective contents being it 
varimce with each other, give nsc to 
the following percussion sounds 


Left 

Vesiculotjmpany from tl e sixlh oh to t* * 
lower inargiiis of the nbs to tlic IciTof l « "" 
clavicular line , , 

This region is rraiit^ s senn.^^ ^ 

space It is bounded ^M^e I y.ti e S? 

Imi Ihe .n o.ie t c the left I See the mci^ 
and Dostcfoinfcnorly by the spleen It ^ 
llie cardi ac end oi He ‘trlen c _w 

IS dieitrl fiver th e splccn (miilh to 
ribs) on forcible percussion 


The percussion note elicited 
out ihest. regions on botli 'ides 
V csiculir resonance though vt , 

vvh it dearer on the left side tlitn on 



Percussion o/ the Respiratory System 


297 


nght, the fonner ofte n being use d as a 
standard for the norm al lung resonance 
of the individual 

Right 

Clear \ c51cular re sonance {rom sixth to 
seventh rib Impaire d rcsmaice frim se\entli 
to eighth nb Dullness below lliat clue to liver 


IniraaxiIIary Regions (below the 
sixth nb) 

Left 

Qcar vesicular resonance from sixth to 
Lightli nC ~ ' ■““ 

\ esicul ar tympany to the right of the m edian 
hn c from eighth nb downw ard 

ReUtite dullness or dulln ess is elicited be- 
tw een the fxxtcnor axillary a iid inidaxillary 
hi e- i_frnm tiie ninth to the eleventh ribs due 
to the |» ositi o 1 of the spleen (splenic dullness) 


Posterior Aspect Tlie percussion 
sound over the dorsum of (he chest is 
duJ fer. ami the pitch higher, because of 
the following facts 

1 The clo seness of_ the nbs 

2 Their m serlmni nltnnst di rcctlv 
upo n another osseo us s tructure which is 
hot a resonator (the spine)” 

3 1 liiTpr r^linr nirv nture-o f the Tlbs 
and Ut eir hcnvier dorstl e\trennt> 

4 The diffe rence i n the structure of 

the soft parts wth^ie ad dition of the 
scapidae ^ 

Supraspinous Fossae (above the 
spine of the scapulae) The note is 
tnu/Hed vesicula r reson ance The pitch 
IS a Tfftle hi gher, and the re sistance sonic 
what greater at the rigiit supraspinous 
fossa~tfnn at the leTt ‘ihese regions 
should be percussed witli a heavier stroke 
wiule ihe patient is in the erect nr n) the 
stooping postures Per sistent dullness 
ind u^tes c onsolidatio n of the apex the 
lun£ ^ 

Sca pular Regions' On account of 
die scapuITe, the percussion sound here 
elicited IS relatively dull 

fnterscapuiar regions, i e the area 
betw een the scap ulae from the th ird to 
die ^ghth dorsa l spine on either side of 
the spinal column V esicular resonanc e is 
not Very clear in these regions because 
of their close proximity to the spine and 


their inuscuhr coverings The v^cular 
rci-on attce is also slightly modifiaf b y 
the trac hea anti th e bro nchi which enter 
llic lung in tins region at the level of the 
6fth dorsal spme 

/nfrascapu/ar Regions (below sev- 
etuli nb) These regions produce the 
great est amount of vesicuhr res onance 
posteriorly 

Clear vesicular resonance prevails on 
the riffhl side from the seventh to the 
ni nth n b re lative dullness from the m nth 
n b the tenth , bel ow tlie tenth ribjiv er 
d ullness is el icited L cjt s ide, vesiculo 
t)inpan y from seventh nb dowmvaf d to 
splenic dullness 

Respiratory Alobility 

The base of e ach lung d escends during 
in spiration 1116 ascends during e^ ra 
tion Posture to some extent also mflu 
en ces the lung borders acconting to' g ray 
ity This IS particularly noticeable when 
tKe pat ient turns from the recu mbent 
posture to either side A greater descent 
of the diap nragm is noted on the de pend 
ent side 

Complementary Spaces Ttiej:esptr* 
ato ^ mobility of the base of the lung is 
not ed in the following manl ier 

Techn ic The patient stands or sits 
his toward the examineT 




Inframammary Regions Situated ribs, their respectt\e contents being at 
below the si Nth r ib and occup>iiig the \ariancc with each other, give rise to 
remainder of'lhe chest cavity, they arc the following percussion sounds 
formed by the com ergiiig and coalescing 


Right 

Pull ncM (clue to Inert from «mth n b down 
ward the lowe rmost portion ot th « r pci on may 
gn e rise to a mixtiirf ni t\mnan\ anil tln Un<»«« 
the former caused b) an inflated hepatic flexure 


Left 

Vcsicu jol) mp any from Uic sixth nb to 
lower luarp^is of the ribs to the leftof tl e o 
clasicular line 

This region is know n as frauljc s 
'pace It IS bounded Tbrnc ly * 

lung on the in side 1 y the left Iclie *'* 
arul postcroi nfeno rl y ly the spleen 
the car diac end ot tl e Icnic 

IS e ltaieil over tli e spleen (ninth to el<»«'t 
rils) on forcil le jier ctission 


Lateral Aspect Supraajfi//ary J?e- The pcrcusston note elicited diroug 
gions: These extend fro m the hollo w of out these regions on both sides is^var 
{he armpit t o, the «=ixth nb nn<l c ontun tcstc ulir resonince though it is_^ t^^ 
lung and plctirt whit ciearcr on the left side than on < 
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right, the former ofte n bcin;^ ut.c d as a 
stindard for the nornni lu ng resonance 
of tlie indi\i(iin) 

Right 

Clcir \ csicutar re sonance frun sixth to 
seventh nb Inuairc cl resm n e fmm seventh 
(ocigtilhnb Outlnevs txlovv that due to liver 


/n/raajftf/ary i?egJons (below the 
sixth rib) 

Leit 

Clea r vesicu lar resonanc e from si xtli to 
vikhiti nir 

\ gsKul ar tvmtwmr to the nchtof die m edian 
luu . Ir III e g> th rih <?»»»» ard 

fUlaiivc tJuIJiicss or tluJhi css is tliched be 
tw een tte notltnor axiliary a nd tnidaxiilary 
lints ff .ti thp th to itic eleventh ribT due 
to the iiositio 1 of the spleen (splenic dullness) 


Posterior Aspect The {H.rcuvsion 
sound over the dorsum of the chest is 
dull ej-, anti the futch higher, betrmsc of 
the follow uig facts 

1 TliL clo s(.ni.ss of_ th(. rihj, 

2 Their in srrtuinx ilm 'st Ji rctllv 
upo n another osseous siruvturc which is 
not a rcs^alor (the spine) 

3 TlTTpi^ f^h;^^ rurv.itufg^ f thc tlbs 
and Ui cir heavier dorsal cMrcnuty 

4 Tltc diffc rcnci-j it iltc structure of 

tile soft parts vuth^tc a ddition of the 
scap^ac " ~ 

Supraspinous Fossae (above the 
spine of the scapulae) Thc note i» 
mufiled vesicula r rcson aucc Tlie pitcli 
IS a THilc hi' glicr and tirp re sistance some 
what greater at thc right supraspinous 
fossallT^i at tlieleft ificsc regions 
should be percussed with a heavier stroke 
while (he patient is in (he erect or in the 
stooping postures Pc rsisteiU dullness 
indi cates consolidati on of thc apex of the 
lung_ 

Scapular Regions On account of 
the scapulae thc percussion sound here 
elicited IS relatively dull 

t^nteVscapuiar Regions t c the area 
betw een the scapula e from the th ird to 
the e. ghth dorsal spin e o n ^h^ stde of 
the spmal column V esicular res^anc e is 
not Very clear m these regions because 
of their close proximity to the spine and 


llicir muscular covennga The v^cular 
rt ■■ona nce is also slightly modified b y 
the (rachcj, and th e bro nchi w hich enter 
the lung m this region at thc level of the 
fifth dorsal spmc 

Infrascapular Regions (below sev 
emit nb) These regions produce the 
grea test amonm of vesicular res onance 
l>ostcriorl> 

Cfcar Vesicular resonance prevails on 
thc riyhs jiile from tlic seventh to thc 
ni nth n b rc htiie dullness irom the ni nth 
nb to the tenth bel ow die tenth rib li v er 
d ullness IS el icited Left side, vesiculo 
t)m pan> from seventh nb tiownvC^ to 
splenic dullness 

Ilespiralory Mobility 

The ba se of each lung descends dur ing 
in spiration and ascends during exp ira 
lion Forfitre to some extent afso intTu 
cii ccs the lung borders according to g rav 
Uj This is particularly noticeable when 
Uic pat ient turns from the recu mbent 
posture to either side A greater descent 
of ttie Uiap iifagin is noted on the de pend 
ent side 

Complementary Spaces Th^jgspir 
ato gr mobility of the base of the lung is 
not ed m the following inann 'er ^ 

Techm c The patient stands or sits 
his teck' toward the examin^ 
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1 Du ring normal respiration, the ex- 
arpiner maps o ut by percussion the low er 
border of the lung and marks it \vith a 
pencil 

2 The patient is then instructed to 
take a very d eep b reath and to hold it 
while the examiner percusses the level 
to which the lung has descended and 
places another'pencil mark 



15— Technic for outlining the 
complementaiy spaces 


3 The patient is then instructed to 
exhale forcibl y and arrest the act after 
expiration is accomplished The exam- 
iner again percusses to fin d the leveL to 
winch the lung has ascended and again 

placera~pen g l l nui k ~ 

The space between the upper and 
lower pencil marks represents the respir 
at ory mobi lity or comnleniental 
The same act is repeated on both sides 
of the spine. 

i nch lower thin the, ng lit In d isease of 
the ba se of the lung and alao m pleum l 
and diaphragmatic a<lhpsi(iri.s . {he res- 


piratory mobility is diminished l o his t 
pleural affusio ns, pneumothorax, h>dr o/ 
th orax~an(l pulmonary atelectasis, re 
spiratory mobility is practically ntl I 

Topographic Percussion 
Percussion is the only means at our 
command for detennining by physical 
examination the si zes of the lar ious 
or gans contained within tlie thora cic cav 
ity It is, therefore, necessary tor one to 
be familiar with the normal size of an 
organ, so that he may judge it in dis 
eased conditions, an d note if a p articular 
organ is i ncreased oi^ dim inislied in size- 
The anatomical position of the %arious 
viscera has been mentioned in a preced 
ing chapter 

In order to determine tlie exact sue 
of the \anous organs or to differentiate 
tlie borders of tw o organs that lie adja 
cent, so as to know where one viscus 
begins and the other ends, tliey must be 
of different densities Thus, we can cas 
ily tell Where the l ung ends and thejie ad 
begins, but it is 'nipnggihlft by oercUiSiQH 
t o*^ifferentiate between h part andJper 
duttness. o r between^ pleural effu sion 
an dThe liver border 

Technic To properly outline an or 
gan, per cussion should alwajs be^t art 
from^a resonant organ so as gradua lly 
approach the n onresonan^ one In 
way Uie ele\ation in piic^can be^ ot 
The pleximeter finger should be plac 
parallel to the supposed border of that 
oigan “ , 

Light percussion should ^ practic 
at the lunction of anv two organs ^ 
It IS important to no te that 
border of the lungs intTnLtheJlff ^^ 
o ne interspace hig lipf m children 1 1 ^ 
tlie y are in adults Thus, m chd 
anteriorly, the TnvtPr hnrder of the,lung» 
IS in the fifth intercostal space, latera y 
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m t he seventh, and posteriorly m the 
nmtff i he ape x beat is in the fo urth 
interspace On the other hand, in very 
old ^ople the lung borders an inter- 
spa ce lower than m normal \o ung and 
middl e age d adults, tlius the lower an 
terror border of the lung is in the se v 
enth interspace, later ally in the ni nth 
interspace, and p ostenorly in_t he elev 
enth in tersp ace It will be noted that 
tile relation of tiie base of the lungs to 
the ribs in the anterior, Uie lateral and 
the posterior aspects is the same at the 
various stages of life 


Pathologic Variations of the 
Percussion Sound 
Norniall; , the only percussion sound 
elicited oxer the lungs is vesicular reso 
nance, with slight modifications m its 
pitch and its intensity, depending upon 
the thickness of the chest wall and (he 
proximity of other organs 
Pathologically, the percussion note 
may vary from absolute dullness to tym 
pany, witli all their intermediate varia- 
tions, depending upon the specific morbid 
condition of the lung, pleura and chest 
wall 

A. Abnormal Dullness 
I Dullness and PJatness Dullness 
is elicited only oier airless tissue ad;a 
cent to air containing structures If a 
dull note is obtained by percussing over 
tlie lung, it indicates that air containing 
lung substance has been metamorphosed 
into an airless tissue. The folloiving 
conditions produce dullness 

1 Intrapultnonary, (o) Consohda- 
Uon of the Lungs (the pneumonias and 
pulmonary tuberculosis) The air vesi 
cles, being filled with inflammatory exu- 
date to the exclusion of all air, are prac- 


AuTEaioa Lateral Fosteriob 
Young children 5th nb 7th nb 9th nb 

Adults 6th nb 8th nb 10th nb 

Old people 7th nb 9lhnb llthnh 

Tile difference of lung and nb topog 
raphy at the various ages of life is prob- 
ably caused by the difference in the 
aJ^l^ of tlie nbs aF these ag es In .cbl- 
dren. the nbs are horizon tal, and at _ng ht 
angle with the stenium In young and 
mid dle aged adults, the nbs are some- 
whatoBiique liTold age' the ribs lake a 
decidedly oblique course 


Chest 

tically solid substances and hence they 
yield a dull percussion note The larger 
the consolidation, the more pronounced 
IS the dullness, because m large consoli- 
dations the percussion stroke is unable 
to set the surrounding vesicular struc- 
tures into vibration The note thus elic- 
ited IS, therefore, very dull, because it 
IS not tinctured with an adjacent reso- 
nance producing substance. 

(6) Pulmonary Atelectasis In this 
condition the lung is collapsed and forms 
airless tissue , consequently, there will be 
dullness on percussion 

(c) New Growths m the Lung Sub- 
stance Carcinoma, sarcoma, gumma, ab- 
scess, cyst, enlarged mediastinal or bron- 
chial glands, and aneurysm, because of 
their solid consistency, and when large, 
will produce a dull percussion note 

(d) Large Hemorrhagic Infarcts, or 
Gangrene of the Lung If superfiaal 
and before they hav e undergone complete 
necrosis and cavitation, these will pro 
duce dullness 

2 Eztrapulmonary: Displaced solid 
organs, like transposed viscera, cause 
dullness m unexpected regions Thus 


The Abuornial Chest 




t e 19— Pleural effusion 


/’/cura/ LfTitfioHj Hjdrolhofox pjo 
thorax hemothorax or any other liquid 
ciTii!>ioii in the pleura! cavit} will jtdd 
absolute dullness or tlatncss The reason 
for this IS sell evident — the lung struc 
turc Iicmg pushed a\\a> from the clitst 


able, Uic fluid alwajs ^mutating 1° ^ 
dependent parts A cliangc of tic | 
uents posture will m such cases « ^ 
a cliangc of the upper level of du 
Under certain circumstances, the «P1 
Itvtl of luer dullness nia) be * ' 
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and therefore be mistaken for pleural 
eiTusio/i, for mstance, jn the silting or 
standing poature, liver dullness may be 
one or two intercostal spaces higher than 
m the recumbent position ^\ hen rccum 
bent, the h\tr gravitates toward the 
back, allow mg room for the base of the 
lung to descend , m the sitting or stand 



Fig 20 — Groccos paratertebral uiangle 
of dullness 


mg position the lung is supported by the 
liver The diaphragm usualK accommo 
dates Itself to the kind of support it re 
ceues Grocco's sign is of value m dif 
ferentiatmg pleural eflusioa irom a njov 
able h\ er 

Grocco’s s}gn (paravertebral triangle 
of dullness) The dullness eliated pos 
teriorly m the presence of a pleural effu 
sron, occurring on one side is transmit 
ted to a triangular area of dullness on 
the opposite side of tlie spine The apex 
of the tnangle corresponds to the upper 
level of the effusion on the affected side 
the base is formed by the lower level of 
dullness and the hypotenuse extends 
from apex to base It can be ehated 


when tfie patient either stands or sits 
upright The tnangular area of dullness 
disappears when the patient lies on the 
affected side 

Tumors either solid or an aneurysm, 
when situated at the base of the lung, 
will cause dullness over their respective 
sides only and Grocco s sign is usually 
absent There are, however, occasional 
exceptions to this rule A case of aneu 
rysm of the lower portion of the thoracic 
aorta seen at the Philadelphia General 
Hospital, gave a tvpical Groccos sign 
At post mortem a double sac aneiirv sni 
was found one sac on either side of the 
spinal column 

II Relative or Moderate Dullness 
Normally, relative dullness is elicited 
over those portions of the che&t where 
the lung covers a solid organ for exam 
pie m the third interspace to the left of 
die sternum where the lung covers the 
heart and in the 6fth interspace on the 
right side where the lung covers the 
liver 

Pafhotogxcotly relative dullness is elic 
ited over such morbid states of the lung 
and pleura as cause an admixture of a 
greater proportion of solid ilian air con 
taming structure Relative dullness may 
be elicited under tlie following condi 
(ions 

1 IfitrapuJmonary Small CoiisoU 
dalxons (bronchopneumonia small tuber 
culous lesions) When percussing over 
a small consolidation we ehcit not only 
the dull note cliaractenstic of such tissue, 
but we also set into vibration the vesicu 
Jar tissue immediately surrounding such 
a consolidation These vesicles usually 
enlarge because they compensate for the 
neighboring solid vesicles which have 
been put “out of commission-” In con 
sequence, w e get an admixture of sounds 
dullness from tlie consolidation, and res 
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onance from the neighbonng structures 
This admixture can be best described as 
dullness having some resonant quality, 
properly named, relative or moderate 
dullness This note is also elicited over 
deep seated consolidations, deep seated 
solid tumors, small infarcts and small 
areas of atelectasis Edema of the lungs, 
fibroid phthisis and interstitial pneumo- 
nia likewise yield the same percussion 
note The reason for relative dullness 
in these conditions is as follows 
Edema of the Lungs In this condi- 
tion we have in the air vesicles and their 
interstitial tissue an effusion of frothy, 
serous fluid, and under these conditions 
the proportion of airless substance (fluid) 
and air containing tissue is such as to 
produce relatn e dullness Fibroid phthisis 
and interstitial pneumonia have practi- 
cally a similar admixture, e <7 , an over- 
growth of fibrous tissue, followed later 
by shrinkage The partially slirunkcn air 
cells, which are w ell encased in airless 
fibrous tissue, so modify the percussion 
note that it yields relative dullness 
2 Extrapulmonary Causes. Rela- 
tive dullness is also elicited over thick- 
ened pleura, and small pleural effusions, 
mediastinal tumors, aneurjsm, greatly 
hj pertrophicd heart pericardial effusion, 
localized anpjema and enlarged th>mus 
III Impaired Resonance or Slight 
Dullness. Impaired resonance is ob 
tamable over those patiiological condi- 
tions of the lung and pleura where air 
less tissue only slightly encroaches upon 
the air containing element, so tliat ihc 
air-contaming tissue predominates 
Such conditions as small tuberculous 
infiltrations, verj small consolidations 
small licmorrliagic infarcts, enlarged 
gbnds or v cry small solid grow Ihs, small 
aldcctatic areas, or accumulations of 
exudate uiUim the bronclii, lend a 


heightened pitch and slight impairment 
to an otherwise almost clear normal 
note. The same is true of a slight!) 
thickened pleura, or a very scant pleural 
exudate 

B. Abnormal Clearness 

In the normal chest there are areas 

over which clearness may be elicited A 

clearer or more resonant note than nor 
inal over such portions is an indication 
of some abnormal condition, either of 
the i^rticuhr area of lung lying directly 
beneath the point of percussion, 1 e, 
clironic emphysema, cavity, bronefnee 
tasis or pneumothorax, or because of 
pathologic conditions existing in an ad 
jacent portion of the lung causing com 
pensatory empliysema Compensatory 
emphysema causes enlargement of tl’* 
lung vesicles, which accommodate more 
air than do other vesicles not so affected. 
This enlargement is caused by tl« extra 
amount of air they are obliged to hoi 
in order to compensate for the lack 0 
respintory air m 1 consolidated or 
otherwise diseased portion of lung 1)^0 

adjacent to them Because these vcsic es 

contain more air, they give n*® ^ 

more resonant percussion sound 
as Uie degree of dullness depends upon 
the amount of airless tissue added W 
the normal lung substance, so the degree 
of resonance is influenced by the quantity 
of air added to nonnal lung substance 
and the degree of pulmonary tension- 

Tlie abnormally clear sound may 
from mere exaggerated resonance to ou 
tjmjiany The intermediate steps ac* 
arbitrarily div idcd into 

I Exaggerated resonance 

II Ilypcrresonance 

III Vcsiculolympany, or 'kodai 
resonance. 
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IV. T>mpany — open, closed and their 
modifications, i <- , cavernous, ampJionc, 
Wintnch’s change of sound, Gerliard's 
change of sound, Fnedreicli’s phenom- 
ena and Willnms’ tnclieal tone 
V Cracked pot sound 
I Exaggerated Vesicular Reso- 
nance (puerile resonance) This sound 
IS simply an increase in all the normal 
qualities of the normal vesicular note 
It Ins the chancteristics of vesicular 
resonance and can be readily rexognized 
as such, differing onlj m tint u is a trifle 
clearer and of somewhat lower pitch 
This sound IS elicited over lung sub- 
stance which contains a little more than 
the tionnal amount of air, all other rela- 
tions of the lung to the surrounding 
structures remaining the same The 
presence of this note indicates compen 
satory emphysema of short duration, be 
fore the vesicular walls have lost their 
elasticity Sucli conditions will be found 
in an upper lobe of the lung as a result 
of moderate consolidation or compres- 
sion of the lower lobe or vice versa, 
and on one side when moderate con 
solidation has tahen place jn the opposite 
lung Exaggerated resonance disappears 
when Uie morbid condition responsible 
for this cliange is remedied Exaggerated 
resonance may be slight or moderate, 
depending upon t'he degree of temporary 
distention In young children, the nor- 
mal chest note is one of exaggerated 
vesicular resonance, because the child’s 
chest wall is thin and resilient, and also 
because of the greater intravesicular ten 
Sion at that age 

An exaggerated vesicular note is often 
elicited by percussing over the chest of 
anemic emaciated persons In such 
cases there is a diminished amount of 
fat and muscle (airless tissue), and the 
skin IS stretched tightly over the nbs 


The combination of a thinner substance 
to modify the Jung resonance, and the 
increased resiliency of the ribs, are re- 
qioiisible for tins note 

II Hyperresonance This is beard 
as an abiiomially clear and deep note, 
both of greater intensity and longer 
duration It wis described by Biermer 
as a ‘ bandbox note ” This occurs in 
conditions where tlie lung vesicles are 
overdistended with air, and the vesicu- 
lar walls have lost their elasticity, thus 
causing decreased pulmonary tension 
Hypcrresoiiancc is found m chronic bi- 
lateral e«5pb)sema In this disease, be- 
cause the lung vesicles are constantly 
Overfilled, their walls become stretched 
to such an extent as to cause tliem to 
lose their elasticity As a result of this 
minute flabby air bladders are produced 

Hjperresonance is also obtained over 
a small unilateral pneumothorax 

III Vesiculotympany (skodaic 
resonance) This is a combination of 
vesicular and tympanic resonance Tlie 
height of the pitch depends upon the 
greater predonmiance of tlie tympanitic 
quality over the vesicular quality Ves- 
iculotympany is closely akin to hyper- 
resonance, differing only m pitch, the 
former having a slightly higher pitch, 
and a somewhat more tympanitic ele- 
ment Hyperresonance is obtained over 
conditions of great pulmonary relaxa- 
tion, while vesiculotympany is elicited 
over a large accumulation of air m the 
vesicles, with a lesser degree of relaxa 
tion In the language of Flint, who 
thus described this note "The reso- 
nance IS increased m intensity, the qual- 
ity, a combination of the vesicular with 
tympanitic, and tlie pitch high m pro- 
portion as the tympanitic quality pre- 
dominates over the vesicular The sign 
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onance from the neighboring structures 
This admixture can be best described as 
dullness having some resonant quality, 
properly named relative or moderate 
dullness This note is also elicited over 
deep seated consolidations, deep seated 
solid tumors, small infarcts and small 
areas of atelectasis Edema of the lungs 
fibroid phthisis and interstitial pneumo 
nia likewise yield the same percussion 
note The reason for relative dullness 
m these conditions is as follows 
Edema of the Lungs In this condi 
tion we have in the air vesicles and their 
interstitial tissue an effusion of frothy 
serous ffuid and under these conditions 
the proportion o! airless substance (fluid) 
and air containing tissue is such as to 
produce relatn e dullness Fibroid phthisis 
and interstitial pneumonia have practi 
cally a similar admixture, c g an over 
growth of fibrous tissue followed later 
by shrinkage The partially shrunken air 
cells which arc well encased m airless 
fibrous tissue so modify the percussion 
note that it yields relative dullness 
2 Extrapulmonary Causes Rela 
tive dullness is also elicited over thick 
encd pleura and small pleural effusions 
mediastinal tumors aneurysm greatly 
h> pcrtrophied heart pericardial effusion 
localized empjema and enlarged thjmus 
III Impaired Resonance or Slight 
Dullness Impaired resonance is oh 
tamable over those pathological condi 
tions of the lung and pleura where air 
less tissue only slightly encroaches upon 
the air containing element so that the 
air-containing tissue predominates 
Such conditions as small tuberculous 
infiltrations ver> small consolidations 
small hemorrhagic infarcts enlarged 
glands or very small solid growths small 
atelectatic areas or accumulations of 
exudate within the bronchi, lend a 


heightened pitch and slight impairment 
to an otherwise almost clear normal 
note. The same is true of a slightly 
thickened pleura or a v ery scant pleural 
exudate 

B. /Abnormal Clearness 

In the normal chest there are areas 
over which clearness may be elicited A 
clearer or more resonant note than nor 
mal over such portions is an indication 
of some abnormal condition either of 
the particular area of lung lying directly 
beneath the point of percussion i e 
chronic emphysema, cavity bronchiec 
tasis or pneumotfiorax, or because o! 
pathologic conditions existing m an ad 
jacent portion of the lung causing com 
pensatory emphysema Compensatory 
emphysema causes enlargement of the 
lung vesicles which accommodate more 
air tlian do other vesicles not so affected. 
This enlargement is caused by the extra 
amount of air they are obliged to hold 
in order to compensate for the lack or 
respiratory air m a consolidated or 
otherwise diseased portion of lung lymg 

adjacent to them Because these vesicles 

contain more air they give nse to a 
more resonant percussion sound Just 
as the degree of dullness depends upon 
the amount of airless tissue added to 
the normal lung substance so the degree 
of resonance is influenced by the quantity 
of air added to normal lung substance 
and the degree of pulmonary tension- 

The abnonnally clear sound may vaO 
from mere exaggerated resonance to Ion 
tympany The intermediate steps 
arbitrarily divided into 

I Exaggerated resonance 

II Hy'perresonance 

III Vesiculotympany, or skodaic 
resonance. 
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IV Tympany — open, closed and their 
modificatjons, t e , cavernous, amjJionc, 
Wmtrich’s change of sound, Gerhard’s 
change of sound, Friedreich’s phenom 
ena and Williams’ tracheal tone 

V Cracked pot sound 

I Exaggerated Vesicular Reso- 
nance (puerile resonance) This sound 
IS simply an increase m all the normal 
qualities of tlie normal vesicular note 
It has the characteristics of vesicular 
resonance and can be readily recognized 
as such, differing only m that it is a tnfle 
clearer and of somewhat loi\er pilch 

This sound is elicited over fting su6* 
stance whicli contains a little more tlian 
the normal amount of air, all other rela 
tions of the lung to the surrounding 
structures remaining the same The 
presence of this note indicates compen 
satory emphysema of short duration be 
fore the vesicular walls have lost their 
elasticity Such conditions w ill be found 
m an upper lobe of the lung as a result 
of moderate consolidation or compres 
Sion of the lower lobe or vxce versa, 
and on one side when moderate con 
solidation has taken place in the opposite 
lung Exaggerated resonance disappears 
when the morbid condition responsible 
for this change is remedied Exaggerated 
resonance may be slight or moderate, 
depending upon the degree of temporary 
distention In young children, the nor- 
mal chest note is one of exaggerated 
vesicular resonance, because the child’s 
chest wall is tlun and resilient, and also 
because of the greater mtravesicular ten 
sion at tliat age 

An exaggerated \ esicular note is often 
elicited by percussing over the chest of 
anemic emaciated persons In such 
cases there is a diminished amount of 
fat and muscle (airless tissue), and the 
skin IS stretched tightly over the nbs 


The combination of a thinner substance 
to modify the lung resonance, and the 
increased resiliency of the nbs, are re- 
sponsible for this note 

II Hyperresonance This is heard 
as an abnormally clear and deep note, 
both of greater intensity and longer 
duration It was desenbed by Biermer 
as a “bandbox note ’ This occurs m 
conditions where the lung vesicles are 
overdistend^ with air, and the vesicu- 
lar walls have lost their elasticity, tlius 
causing decreased pulmonary tension 
Hyperresonance is found m chronic bi 
htecal emphysema In this disease, be- 
cause the lung vesicles are constantly 
overfilled, their walls become stretclied 
to such an extent as to cause them to 
lose their elasticity As a result of this, 
minute flabby air bladders are produced 

Hyperresonance is also obtained over 
a small unilateral pneumothorax 

III Vesiculotympany (skodaic 
resonance) Tins is a combination of 
vesicular and tympanic resonance The 
height of the pitch depends upon tlie 
greater predominance of the tjmpamtic 
quality over the vesicular quality Ves- 
iculotympany IS closely akin to hyper- 
resonance, differing only in pitch, the 
former liaving a slightly higher pitch, 
and a somewhat more tympanitic ele- 
ment Hyperresonance is obtained over 
conditions of great pulmonary relaxa- 
tion, while vesiculotympany is elicited 
over a large accumulation of air m the 
vesicles, with a lesser degree of relaxa 
tion In the language of Flint, who 
thus described this note “The reso- 
nance is increased m intensity, the qual- 
ity, a combination of live vesicular with 
tympanitic, and the pitch high m pro- 
portion as the tympanitic quality pre- 
dominates D\ er tlie V esicular The sign 
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used and for this reason its employment 
IS rather to be discouraged 
In choosing a stethoscope the most es 
sential requirement is properly fithng 
earpieces It does not matter much what 
kind of chest piece is selected, provided 
It is not more than seven eighths of an 
inch in diameter In a short time one 
can accustom himself to any of the mod- 


The rubber tubing should be fairlj 
thick and of a length of about 12 to 14 
inches The inside diameter need not 
be \ery large, but the tube should be 
elastic m order to facilitate moiements 
of the head m any desired direction. 

Any of the popular chest pieces wiU 
serve the purpose of the clinician Each 
physician becomes accustomed to his 



Fig (^Binaural stethoscope 
Ford s chest piece. 


own instrument, and cannot hear as uell 
with another's even though it be the be't 
stethoscope made The chest piece should 
be of small arcumference, should not be 
applied to the patient’s body when cold 
and should always be held by as few of 
the examiner’s fingers as w ill enable him 


cm chest pieces but auscultation uiil, 
anv instrument the earpieces of which 
do not fit properly Mill be found Morse 
than useless The external auditory 
meatus is not of the same size m all 
persons therefore one must select car 
pieces which fit his individual ears The 
earpiece should not be small enough to 
enter the auditory canal to any depth, 
but should be sufficiently large to cover 
the meatus completely 

Caution After using a certain size of 
earpiece for a number of years one often 
finds it necessary to get a larger size, 
as the external auditory canal stretches 
from the prolonged use of the stethoscope 

The metal tubes to which the ear 
pieces are attached should be curved 
slightly forward and downward to con 
form to the general direction of the audi 
tor} canal 

The spring which holds the inctil 
tubes in iwsition should not be too stiff 
A ver) stiff spring will cause pressure 
pam to tiie cars It should exert just 
enough pressure to hold the earpieces in 
[>05ition 


to grasp it firmly 

' In speaking of Laennec and tlie m 
• strument which he placed in the hands 
'■ of the medical profession, C T Wil 
Iiains,* a well known English thoraac 
' specialist said 'No method, however 
IS so simple as that of auscultation and 
the stethoscope remains an instnuncnt 
which all medical practitioners ought to 
know well, for good hearing and pa 
lienee is all that is required Some pa 
fients have no sputum to test and the 
shadows of the x ra>s niaj be capable 
of many explanations Auscultation 
therefore holds its own, and will con 
tmue to do so to the end of tunc 

Technic 

In auscultation as in the other meth 
ods of examination, the position of thr 
patient and of the ph>siciaii must be easv 
and unconstrained The patient muat 
bare his chest and should be made to 
feel perfectly at ease. 

In each case the standard normal 
vesicular breath sounds should fir t be 

1 Williams C T Lacnnec and the E^olu 
Uon of the Stethoscope British Medical Joi" 
nal July 6 PW7, >oLii pp 6-8. 
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obtamcd by hstcning^ to tlie left a.x}flai 7 
or jnfracJaMculir regjon S^slematjc 
auscuJtatjon sljould then be begun at the 
apices the patient being allowed to 
breathe i)aturail> It will prove Jess cm 
barrassmg particular!} wiili women if 
auscultation is cominenctd posteriorly m 
the suprascapular region by Uie time 
the posterior aspect of tlie chest has 
been UioroughU auscultated an> pos 
sible anbarrassment will have subsided 
sufTicientl} to enable the exatmuer Ihor 
oughly and s) steniatically to auscultate 
the anterior aspect 

Auscultation of the lungs is performed 
in five successive steps 

1 During Normal or Quiet Breath 
tng The t>pical normal breath sounds 
are found m the left axillary and left 
infraclavicuhr regions of a normal per 
son III the lufraclavicular regions the 
breath sounds are somewhat harslier 
than m the axillary regions As m pal 
pation and percussion one region or 
intercostal space should be carefully com 
pared to the corresponding region or 
intercostal space of (he opposite side 
The examiner should listen m one spot 
to at least four or fiv e respiratory cycles 
before he attempts auscultation over an 
other area Each intercostal space should 
be auscultated in no less than three \er 
tical planes m each region of the chest 
After the patient s chest has been thor 
ojgiily auscultated during quiet or nor 
nial breathing the second step is begun 

2 During Deep Breathing (prder 
ably mouth breathing the niou h being 
slightly open) The patient is instructed 
to breathe deeply but quietly while the 
examiner repeats the examination with 
the same thoroughness as in step one 

3 During Whisper The patient is 
asked to whisper one two three or any 
one of the stock phrases and the dis 


tinctness of the Iransinitted ivliisper 
should again be noted in the various 
r^ons and intercostal spaces 

4 During Speech The patient is 
instructed to repeat in a loud voice such 
a stock phrase as one t^uo three or 
ninety mite The intensit} of the voice 
transmission should be noted m each 
region and conipircd with the corre 
spending region on the opjiosite side 

5 During Cough The final step con 
sists in asking the patient to cough 
slightly after expiration so that the in 
fluaice of cough upon the respiration in 
die various regions can be noted This 
procedure will often bring out rales pre 
viously inaudible while at other times 
(depending upon the patliologic condi 
tion of the lungs and bronchi) coughing 
may cause rales to disappear or their 
location to change 

Breath Sounds 

Tlirce vaneties of breath sounds are 
heard over the normal chest 1 Vestcu 
lar breathing or iioniial lung sounds 
iioniiaf vesicular munnur — over normal 
vesicular lung structures this sound 
being modified in the very young (puer 
lie respiration) and m the very old 
(senile respiration) 2 Bronchovesicu 
lar breathing — where the smaller bron 
chi and lung substance meet i e second 
intercostal space near the sternum and 
(he supraspinous fossae close to the 
spine 3 Bronchial brcaihmj — over a 
tubular structure i e the trachea and 
large bronchi 

These normal Jung sounds ma} be 
classified as follows 

1 Vesicular Breathing 

Qual ty Ves cular or breezy 

Intemity Soft or feeble 

Pitch Low 
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Duration Inspiration longer than expira 
tion 

Rhythm Inspiration and expiration occur 
regularly and at a given number of tunes 
per minute 

2 Beonciiovesicolar Breathing 
Quality Somewhat muffled blowing 
Intens ty Somewhat harsh 
Pitch Higher than ves cular not quite so 
high as bronch al 

Duration Inspiration two thirds as long as 
expiration 
Rhythm Regular 

3 Bronciiiai. Breathing 
Qual ty Blowing piping tubular 
Intensity Harsh 
Pitch High 

Duration Inspiration as long as expiration 
Rhythm Regular 

Normal Vesicular Breathing It is 
evident from wliat has been said that 
the quality of the breath sound depends 
largely upon the structure of the tissue 
modifying it Its analogy is found in 
wind instruments where the variations 
are often due to the difference in Uie 
caliber of the reed The inspiratory 
sound begins in the larynx and is modi 
tied as it descends to the bronchi, bron 
chioles and aesicles 
Every respiratory sound consists of 
two distinct parts uisptratiou and ex 
('iralton which arc separated from eacli 
other by a pause It is important to note 
the quality of the breath sounds and the 
length of the inspiratory and expiratory 
sounds their proportion to each other 
and the length of the intervening pause 
Inspiration It should be emphasized 
at the outset tint the length of the in 
spiratory act bears no relation to the 
length of the insj iratory sotntd as heard 
over normal vesicular lung structure 
The inspiratory act is shorter than the 
expiratory act but the inspiratory sound 
as heard over that iwrtion of the chest 


overlying normal vesicular lung struc 
ture, IS longer than the expiratory sound 
thus, clinically speaking it ts stated 
when referring to vesicular sounds tha 
inspiration ts three times longer that 
expiration The proportionate lengths 
of the inspiratory and expiratory acts 
can readily be noted by listening with 
the stethoscope over the mouth and nose 
of a sleeping person It will be noted that 
the proportionate length of inspiration to 
expiration is reversed when listening 
over the mouth and nose of a sleeping 
person to that obtained by listeningovcr 
the chest 

The inspiratory sound of normal \csi 
cular breathing commences as soon as 
the air begins to enter the vesicular 
structures and lasts until they are en 
tirely filled The sound thus produced 
may be somewhat simulated by hold ng 
the lips m the position required to pro 
nounce the sound T at the same time 
taking a long breath The ratio of the 
inspiratory sound to the expiratoiy is 
about three to one, the former is also 
a little harsher and louder tlian the 
latter 

Expiration The expiratory sound of 
norma] vesicular breathing as heard 
over tile chest is the shortest breath 
sound encountered Any pathologic van 
ation of the expiratory sound will always 
be a lengthening because it is impossible 
for It to be shorter than the normal This 
sound may be imitated by Iiolding tl e 
hps in position to pronounce the letter 
V, and at Uic same time exhaling 
quickJy, the sound will be soft and of 
low pitcli, a mere whiff, often scarcely 
audible. The expiratory sound depends 
upon the collapse of the \ esicul ir lung 
structure 

The difference m the length of both 
sounds may be explained by noting that 
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2 Mans' of tbe itioi; vesicles remain airless 
dunog inspiration 



3 N one of tlie vesicles contain air 

Fig 7 — Breathings 1, Vesicular, 2, broodiovesicular, 3 bronchial 


Medical Diagnosis 


t takes longer to fill a vessel through 
I small Opening than it does to empty 
i similar 'vessel through a large opening 


IS only heard at the time the vesicles 
collapse simultaneously, when the air 
reaches the larger caliber tubes the 








2 Expmt oo The a r IS forcra out of the Ido£s br the collapse of the »ir %esicies 

It then passes through cser larger nonres st ng brouchi 
Fig 8— '1, Inspiration. 2 , Expiration 

During inspiration the air has to pass sound is lost because of lack of resist 
through larjTix trachea, bronchi and ance, it oozes out tlirough the lafg^^ 
bronchioles to the air vesicles and always tubes However, if, during expiratio*’ 
against resistance The expiratory sound the stethoscope is held over the no>c or 
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mouth, the expiratorj sound will be 
audible mudi longer tlun the inspiratory 
sound 

The normal acsicular ninrmur (in 
spintion and expiration) is spoken o£ as 
“soft’ and “breezy,” rcsembhng the 
sound produced bj a gentle umd rus 
thng the leaves in a tree The t*ausc be 
tween inspiration and expiration is very 
short, often not at all perceptible As 


tween inspiration and expiration is main- 
tained Thus ue have 

NoftMAi. Vesicular Breatiiivg 
Inspiration 3 
Expiration 1 
Puerile Respibatiox 
Inspiration 6 
Expiration 2 

In semU respiration the intensity of 
the vesicular murmur is diminished and 



soon as inspiration is completed expira 
tion begins A lengthening of the pause 
IS an indication of some pathological 
condition 

Normal Variations 
Normally, the vesicular murmur va- 
nes With age and sex, as for example 
Puerile respiration is heard in children 
under 12 jears of age where because of 
tJie resiliency of the chest wall and the 
elasticity of the vesicular structure both 
inspiration and expiration are much 
harsher, louder and longer, though still 
of vesicular quality The inspiratory and 
expiratory sounds are also proportion 
ateJy lengthened However, the ratio be- 


mdistmctly transmissible due to the 
weakened and inelastic condition of tlie 
lung Expiration is somewhat prolonged 
and the mtrarespiratory pause is some 
what lengthened 

Respiration is louder m females than ^ 
in males, particularly m the upper part 
of the chest 

Muscular persons with thick chest 
walls present a feeble respiratory mur- 
mur because llje added thickness inter ' 
feres with the transmission of sound, 
on the other hand, those having thin 
chest walls transmit the vesicular inur 
mur more clearly 

Persons of sedentary habits and those 
who do not breathe deeply, present a 
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weak vesicular murmur because of in 
sufficient development of the lungs This 
IS most noticeable at the borders of the 
lungs that is the apices and bases 
Bronchial Breathing (normal) 
Bronchial breathing is a harsh tubular 
piping sound Inspiration is as long as 
expiration both having the same harsh 
quality It may be approximately imi 
tated by sounding the German ch The 


httle harsher than the normal vesicular 
inspiratory sound, yet it retains a dis 
tinct vesicular quality tinged with a 
bronchial element Expiration is a little 
longer more intense and of higher pitch 
tlian vesicular breathing having quite a 
bronchial element The ratio between 
inspiration and expiration is as three to 
two The mterrespiratory pause is some 
what longer than that of vesicular 


Inspiration Expiration 



F-g lO-Inspiratory exp ratory raiio of (he various types of breathing 


ratio between inspiration and expiration 
is three to three and the mterrespiratory 
pause is lengthened Nonnally brondiial 
breathing is heard anteriorly over the 
trachea and postcnorly over the spine of 
tlie sevcnUi cervical vertebra also over 
Uic skull particuhrl> over the temporal 
regions 

Bronchovesicular Breathing (nor 
nul) Tins t>pe of brcalhmg as its 
n-mw. mdicitcs is a combination of bron 
clinl vnd vesicular to bt more exact 
It 1$ not as lursh as brondiial but 
lurshcr than vesicular Inspiration is x 


breathing but shorter than m the bron 
chial tjpe 

Bronchovesicular breathing is not as 
distinct 1 tjpe as cither bronchial or 
vesicular, there are many vanations 
ranging from very mild to harsh breath 
ing, its distinctive qualitj however is 
an intermediate position between bron 
chial md vesicular 

Yormilb this type of breathing is 
heard where there is a blending of bron 
dll and vesicles as 

I In the right second interspace 
close to the sternum 
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2 At the vertebral borders of the r^ons can hardly be classed as typ 
interscapular regions, and at tlie root of ically bronchovesicular It is simply a 
the lungs harsher vesicular murmur due to the 

The harsher respiratory sound heard anatomic pecuhanties of the right bron 
over the right supra- and infraclavicular dms 


Resume 

iNSPUtATIOV 


Exfisatiok 


( Harsh 

Intensi^ 

Harsh 

Bronchial breathing 

] Long 

Duration 

Long 


1 Tubular 

Quality 

Tubular 


Inspiratory expiratory 

Ratio 3 3 



( Soft 

Intensity 

A mere puff 

Vesicular breathing 

V Longer 

Duration 

Very short. 


( Breezy 

Quality 

Very soft 


Inspiratory expiratory 

Ratio 3 J 



/ Soft though 

Intensity 

Fairly harsh. 

Bronchovesicular 

J tempered 



breathing 

j Fairly long 

Duration 

Not quite so long 


V Hix^ 

Quality 

Somewhat harsh 


Inspiratory expiratoiy 

Ratio 3 2 



Regional Auscultation 


The breath sounds vary greatly in the 
different regions of the healthy chest 
owing to 

1 The variations of the lung struc 
ture 

2 The peculiar distribution of the 
bronchi 

3 The encroachment of other organs 
upon the lung 

Supraclavicular Regions 
Left 

The breath sounds are vesicular but some 
what distant because the lung apex has less 
volume than the other parts of the lung and is 
further removed from the surface. This region 
and tl e corresponding region on the opposite 
side should be carefully auscultated as it is 
often the primary seat of manifest pulmonary 
tuberculosis. 


4 The variations in the thickness of 
the chest wall 

It IS, Uierefore necessary for the stu 
dent to familiarize himself with the breath 
sounds normally heard m the various re 
gions or intercostal spaces, so that he 
may readily recognize the occurrence of 
the abnormil 


Right 

The breath sounds are somewhat harsher 
than on the left side and expiration is prolonged 
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Infraclavicular Regions 

Left 

Auscultation should properly begin at this 
region because typical normal vesicular breath 
sounds are here heard and it can be taken as a 
standard for each individual 

Normal vesicular breathing is heard m the 
first and second interspaces m the second inter 
space half an inch from the sternum Qose to 
the sternum at this level we can hear distinct 
bronchovesicular breathing because of the en 
trance of the left bronchus in the lung At the 
lowermost portion of the second interspace and 
over the t! ird nb we get exaggerated or puenie 
breath sound caused by slight compression of 
the lung by the base of the heart 

Mammary Regions 
Lirr 

Third interspace in lean persons slightly 
exaggerated breath ng because the lung is some 
what compressed by the heart Tourth to sixth 
ribs inside tlie parasternal I ne distant breath 
sounds are heard because of the posiuon of the 
heart In that region outside the parasternal 
line, distant vesicular breathing is heard. 

Inframammary Regions 

Left 

No breath sounds can be heard during quiet 
breathing because the lung rarely dips into ih s 
region during deep breathing vesicular breath 
sounds are audible. 

Superior Sternal Regions The 
breath sounds m Uie suprasternal notch 
iiid over the uppermost portion of the 
sternum arc bronchial because of the 
position of the trachea. Below Louis 
inijlc and on cither margin of the ster 
num as far as the third rib, the breath 
sounds arc bronchovesicular 
Inferior Sternal Regions Nobreatli 

rounds are au Iible on the left border of 
the sternum because of the presence of 
the heart which lies beneath Vciy faint 
breath sounds arc^hcird it the right 
border 


Right 

The breath sounds m this region are vesicular 
and bronchovesicular The vesicular breathing 
IS much harsher than on the left side, expiration 
being prolonged because the nght bronchus is 
more direct shorter and of larger cal ber In 
the second interspace near the stemum distinct 
bronchovesicular breathing is heard because at 
this level the nght bronchus enters the lung 
superficially and also because of si ght com 
pression of the lung by the base of the heart, 
and by a portion of the aortic arch. 


Rxcor 

Third nb to fourth interspace somewhat d i 
tant but pure vesicular breath sounds Fourth 
to fifth interspace somewhat exaggerated resie 
ular breathing because the lung is buo>ed up 
by the liver below that level no breath sounds 
are heard because of the position of the hvei" 


Right 

No breath sounds during quiet breath ng 
because this space is occup ed by the liver 


Superior Axillary Regions (annpit 
to sixth nb) On the nght side the re 
spiratory vesicular murmur is some\vIiii| 
liarsher tlian on the left side because of 
the extra lobe and slight compression of 
the lung by the hv er The brealli sounds 
heard m the left superior axilbiy region 
are purely vesicular, and niaj act as a 
standard for the normal quality of the 
individual The vesicular murmur is 
however, distinctly audible on both sidc^ 
Inferior Axillary Regions (six| ' 

nb downward) Breath sounds are audi 

blc only to the eighth nb because bf 



Auscultation of the Respiratory System 


325 


enill> , the lung does not extend below taut and feeble, though distinctly audible 
that level The vesicular murmur is dis on both sides 

Supraspinous Fossa or Suprascapular Region* 

Left Right 

Harsh \csi(rular breathing near the spine, \(odiiied broiichovcsicular breathing near 
distant vesicular in the remaining portion. tlie vertebral spine. Harsh vesicular with 

slightly prolonged expiration in the remaining 
portion. 


Scapular Regions The breath sounds 
are veiy distant and at times inaudible 
particularly in quiet breathing or m 
stout individuals as the breath sounds 
are lost m jwssing througli the scapulae 
Interscapular Regions * Qronchoves- 
icular breathing is heard near the verte 
bral spine on cither side Over a small 
area the size of a half dollar situated one 
inch away from the vertebral spine on 
either side, and on a level with the fourth 
intercostal space (fifth dorsal spine) 
there is heard bronchial breathing Tins 
area corresponds to the roots of tlie 
lungs Over tiie remaining portions of 
either mterscapular region only distant 
vesicular breath sounds can be heard 
Infrascapular Regions (seventh to 
tenth nbs) In these regions the breath 


sounds are distinctly vesicular, though 
somewhat distant An examination of 
the lungs is not complete unless these 
regions have been thoroughly auscul 
tated, because they are the preferred sites 
of lobar pneumonia, and — not mfre 
quently — of pulmonary tuberculosis, 
pleurisy, bronchitis, syphilis and malig- 
nancy of the lungs 

Spinal Column Over the spine of 
the seventh cervical vertebra, cavernous 
breathing is heard , over the second and 
third dorsal vertebrae, distant bronchial 
breathing, below that level the breath 
sounds become more distant 

Head Auscultation Over the tem- 
poral regions cavernous breathing and 
over the parietal region, bronchial breath- 
ing IS heard 


Palliologic Breath Sounds 


The breath sounds which liave been 
described are normal for each region 
noted, any variations therefrom must 
therefore, be r^arded as patholi^ical 

Pathologic Variations of the Normat 
Vesicular Murmur (Breath Sounds) 

The normal vesicular murmur is spoken 
of as having five attributes 

I Intensity Soft or feeble 

II Rhythm Inspiration and expira- 
tion occur regularly, and at a given 
number of times per minute Adult male. 


18 to^, adult female, 20 to 22, children 
at birtli, 44, at five years old 25 

III Pitch Low 

IV Duration Inspiration longer 
than expiration 

V Quality Vesicular or breezy 

The vesicular lung structure may be 

so distorted by disease as to give rise to 
the following modifications of the normal 
vesicular murmur 

I Alterations in Intensity Inten- 
siQr may be (a) increased, (d) dimin 
ished, or (c) absent 
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(a) Increased Vesicular Murmur: 
This IS a greater degree of loudness of 
the normal \esicular breath sounds The 
ratio of inspiration to expiration is main- 
tained, though both are somewhat pro 
longed, as found m compensatory em 
physeina It is usuall> an indication of 
increased functional activity as a result 
of disease in an adjacent portion of tlie 
same lung or of the opposite lung It 
may also occur m an> portion of the 
lung as a result of partial compression 
or slight relaxation 

(b) Diminished Vesicular Murmur 
(shallow or extreme senile respiration) 
The vesicular breatli sounds are feeble, 
inspiration is shortened and expiration 
IS often inaudible It may occur as a 
result of 

1 Defective transmission of breath 
sounds due to (a) thickened chest wall 
\ e, edema, tumor, hypertrophied mus 
cle or fat, (6) thickened pleura, or (r) 
a slight amount of pleural effusion 

2 Defective lung expansion resulting 
from (a) partial obstruction of the tra 
chea or of a bronchus bj a tumor or a 
foreign body or by secretion or edema, 
(o) paralysis of the diaphragm or tho 
mcic muscles, (c) «,ilfully holding the 
breath because of pain due to peritonitis, 
pleurodjma, or intercostal neuralgia, 
fa) upward enlargement of the spleen. 
Incr or stomach or a -tumor which 
causes upward displacement of the dn- 
phragm. which in turn prevents lung 
expansion 

3 DimmishevI elasticity of the lung 
vesicles as m edema, congestion of the 
lungs and cliroiuc cmph>scma m the 
aged or feeble 

(r) Absent or Inaudible Breath 
Sounds: This ma> be caused b> (a) 
Urge pleunl effusions of serum, pus or 
blood, coincidental^ pushing the lung 


away, and acting as an intervening ir 
dium, (b) large diffuse pneumothora. 
(c) greatly thickened pleura , (d) fibre 
phthisis causing shrinkage of the lun, 
(e) atelectasis or collapse of the lur 
from any cause, accompanied by occli 
Sion of the bronchus, (/) extensive ti 
berculous deposits affecting the lung an 
pleura, and plugging of the bronchu 
3nd (g) foreign bodies completel} plug 
ging a bronchus 

II Alterations in Rhythm: Nor 
nian>, inspiration and expiration occui 
r^Iarly at a constant rate, patliolog 
icallj, rh>thm may be affected by (a) 
Increase m frequency, (f>) decrease in 
frequenc} , (c) irregular frequenc) , (d) 
interrupted inspiration, (e) shortened 
inspiration, (/) prolonged expiration, 
and (g) lengthened interval between in 
spiiation and expiration 

(o) Increased Respiratory I'ff 
guency This ma> result from the fol 
lowing causes 

I Physiologic Running, jumping or 
other violent ph>sical exertion, and men 
ta! or psjchical disturbances 

n Pathologic 1 Diseases of die 
lungs The pneumonias piieumonoconi 
osis bronchiectasis, moderitclj advanced 
and advanced pulmonary tuberculo»i> 
consolidation or compression of one lung 
or of a lobe, pulmonary edema, conges 
lion, asthma, emphysema, partial ob- 
struction to the entrance of air in the 
lungs, or any condition that will cause 
a diminished aerating surface. Tumor* 
aneurysms, diseases of thorax, diaphrag 
matic abscess, hernia, evisceration, etc. 
will cause rapid breathing because of 
nieclianical interference. 

2 Diseases of the Heart Dilalauon 
of one or more of the heart chambers 
panicuLirly of the left ventricle, cicgcn 
oration of the myocardium, or any other 
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condition that may interfere with the 
action of the heart and cause cardiac 
decompensation 

3 Disease of the Kidneys By caus- 
ing edema of the lungs and effusions m 
the pleura, pericardium and peritoneum, 
and also because of failure to eliminate 
some of the tovins 

4 Fcbnlc Disease By causing more 
rapid oxidation of tissue thus producing 
toxins and probably, also, by direct 
action upon the respiratory centers 

5 Disease of tlic Blood All fonns 
of anemia because of an insufficiency of 
erythrocytes to carry on proper oxy 
genation of the blood and also because 
of tlie blood being too poor in quality 
to nourish properly the respiratory appa 
ratus 

6 Drugs Excessne doses of strych 
nine, alcohol, belladonna and its dema 
lives, etc. 

7 Nervous Origin Irritation of the 
respiratory center by tumor, embolism, 
shock, hysteria and other nervous affec- 
tions 

(h) Decreased Respixaioty Fre- 
quency: This may be caused by poison 
ing with opium or its demTitives, ure 
mia, diabetic coma, and other ^pes of 
coma, certain brain affections, shock, 
hystena , stenosis of the larynx , chronic 
fibroid phthisis vvlien the patient is at 
rest, or approaching dissolution 

(c) Irregularity as to Frequency: 
This IS noticed in the terminal stage of 
certain nenous affections and in Cheyiie- 
Siokes breathing, a variety of irregular 
ity associated with cerebral renal car 
dtac, and pulmonary affections, as a 
rule, occurring shortly before death It 
consists of a definite cycle divided into 
three distinct periods At first the respi 
rations are deep, regular and slow, then 
they gradually become faster and shal 


lower until they are \ery rapid and 
superficial, this stage is followed by a 
third stage, a period of apnea or sus- 
pended respiration, after which the cycle 
commences anew 

Biot's respiration consists of rapid, 
short respirations, interrupted by short 
pauses, lasting a fraction of a minute. 
Tins IS seen m meningitis and rarely, 
m healthy subjects, dunng sleep 

(rf) Interrupted Inspiration: The 
inspiratory sound, instead of being low 
pitched, continuous and even, may be 
come liiglier m pitcli, jerky “cog 
wheeled” or granular 

In jerky inspiration, each inspiratory 
sound 13 interrupted by an irregular 
number of sudden stops and jerks 

Coguheel inspiration is practically a 
fonn of jerky inspiration, except that the 
stops occur regularly, the inspiratory 
sound being interrupted by two, three or 
even four, distinct stops 

Granular inspiration is a subdivision 
of the previous type, varied only by the 
occurrence of more stops, sometimes 
from eight to ten in each inspiration; 
these inspirations are not very deep and 
are often difficult to perceive, and the 
breath sounds convey a sensation simi 
lar to that which one experiences when 
he draws his finger over a sandy board 
Interrupted inspirations are met with in 

1 The first stages of acute plastic 
pleurisy 

2 Pleurodynia 

3 Incipient pulmonary tuberculosis 
(over the lesion) 

4 Imperfect expansion of some por 
tion of the lung (apical and basal) 

5 Interrupted inspiration may also 
be met with m healthy subjects dunng 
the first deep inspiratory effort, whicii 
may cause full expansion of a hitherto 
imperfectly expanded portion of the 
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lung, frequently met with in clerks or 
others of sedentary occupation After 
several deep inspirations, the interrup- 
tions disappear 

(e) Shortened tnspiration This may 
occur as a result of imperfect Jung ex- 
pansion , bronchial and asthmatic breatli 
mg also present this phenomenon 

(/) Prolonged Expiration It has been 
pointed out before that the expiratory 
sound of normal vesicular breathing is 
very short because of the sudden col 
lapse of the clastic air vesicles, if the 
air vesicles lose Lheir elasticity, they are 
unable to collapse suddenly, and only by 
slow contractions permit the air to ooze 
out gradually, thus producing a pro- 
longed expiratory sound Any condition 
which will bring about such a state will 
also cause a Hbrosis of the bronchioles, 
thus transmitting the expiratory sound 
with greater intensity A similar pro- 
longation of the expiratory sound occurs 
is a result of consolidation of the lungs, 
a condition m which the air vesicles have 
been put out of service, and respiration 
IS being earned on entirely by the bron- 
chi The same volume of air entering 
and leaving the same set of tubes with 
out being spilt up will naturally con 
sume an equal length of time m its exit 
as It does in its entrance Prolonged 
expiration is among the earliest phjsical 
signs m manifest incipient tuberculosis. 
Us presence denotes congestion 

1 Prolonged F xpiralion—tn Lmphy- 
sana Expiration is as long or longer 
Ilian .nspiration, ,i ,s of low p,ld. and 
fccUc %csicular <|ualil,, and can be heard 
o\cr the entire chest 

2 Urtji. consolidation is indicated b\ 
hronclnal hrcalhmg, lapirahon is as 
long as nispiral.on and is of high p„d, 
and tuhular (|ualn, , it is heard oscr a 
fcrlion of Ihe chest ovetijing a consoli 


dated lung, an exposed bronchus, or over 
the trachea 

3 Small consolidation produces bron 
chovesicular breathing , expiration is two- 
thirds as long as inspiration and is of a 
modified tubulovesicular quality and 
moderately high pitcli 

4 Prolonged expiratory sounds are 
heard over a large caznty, particularly if 
the cavity communicates directly witii a 
bronchus tlirough a small opening The 
inspiratory sound is also prolonged 

{g) Lengthened hitcnal Bettieen In 
sptroUon and Expiration Normally, the 
pause between inspiration and expira 
tion IS hardly perceptible A lengthening 
of this pause may be due to shortened 
inspiration, causing a greater mtenal, 
or to delayed expiration, the expira 
lory sound being delayed because of m 
elasticity of the vesicular lung structure 
This condition is seen m cases of chronic 
emphysema 

in Alteration in Pitch The pitch 
of the respiratory murmur depends upon 
the degree of elasticity m the respira 
tory tract Thus Tlie normal vesicular 
murmur is of low pitch, cmphysematoiis 
breathing, because of loss of elasticity 
m the vesicular structures, produces a 
still lower pitch Per contra, contpen 
satory emphysema, whicli causes a 
greater elasticity of tJic vesicular struc 
lures, produces a much higher pitch 
than normal vesicular breathing Bron 
dual and broiic/iOi,csicular breathing, be- 
cause of the increased tension in tJic 
respiratory tract, have a still highct 
pitcli the pitch being higher in bron 
chial than ni bronchov csicular breath 
ing 

nic pitch IS higher m amphoric than 
111 caieritous brealliing, because a cavity 
with tense walls which causes the am 
phone breath sounds is a better re>onat 
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ing chamber Uian a cavity with f!acad 
walls which is the cause of cavernous 
brcatii sounds How ever, botii amphoric 
and cavernous breath sounds are of a 
lower pitch tiian cither broticliovcsicu- 
lar or bronchial breathing 

IV Duration: B} durahon is meant 
the length of time the sound is heard 
Any condition tint will cause increased 
resonance will also lengthen its duration 

V Alteration in Quality The«7Ma/ 
tly of the breath sounds depends upon 
their origin The breath sounds pro 
duced by normal vesicular hmg struc- 
ture hav’e a breezy or vesicular quality 
If the air vesicles are under tension 
they produce sounds of an exaggerated 
vesicular quality If the vesicular ten 
Sion IS less than normal, the breath 
sounds become purely vesicular, em- 
physematous If of bronchial origin, 
they are of a liarsh piping quality, and 
are then termed bronchial When the 
breath sounds are produced by a com 
bination of bronchial and vesicular struc 
tures, they assume an intermediate 
quality A cavity causes breatli sounds 
of amphoric or of cavernous quality, 
depending upon Uie tension of its walls 

Bronchial Breathing 

This has already been described as 
high pitched, harsh tubular or piping 
m quality, and of great intensity The 
vesicular quality being entirely absent, 
expiration is as long as inspiration, and 
the intrarespiratory pause is lengthened , 
normally, this is heard over a large 
bronchus , palhahgically, it occurs where 
the air vesicles have been put out of 
service and respiration in that part is 
being earned on only by the bronchi 
This type of breathing is found m 

1 Consolidation of the Lungs 
Whether the consolidation is caused by 


lobar pneumonia, pulmonary tubercu- 
losis, hemorrhagic infarcts, new growths, 
pulmonary abscess or gangrene matters 
very little, so long as a sufficiently large 
portion of the lung is affected, thereby 
causing the respiratory air to travel in 
and out through these same tubes with 
out being dispersed into the vesicular 
structures 

The intensity of this sound is en- 
lianced because it is transmitted through 
consolidated air vesicles, and — since a 
solid substance transmits sounds more 
readily than does air — the bronchial 
breath sounds are thus better trans- 
imttcd 

2 Compression of the Lungs: Por- 
tions of the lungs may be compressed 
to such an exlent is to cause utter col- 
]ipsc of the air vesicles, thus leaving 
only the broncln to carry on respiration 
Compression of the lung may be caused 
by a large pleural effusion or by pneu 
mothonix, a tumor, an enlarged heart, 
pericardial effusion or enlarged glands 
The effusion occupying the lower por- 
tion of the chest must necessarily crowd 
the lung upward and toward the spine 
thus causing bronchial breathing to be 
audible in that location, while no breath 
sounds can be heard over the effusion 
itself In pleural effusion or empyema 
iotlovving pneumonia the breath sounds 
often remain bronchial and frequently 
niask the presence of fluid 

3 Bronchiectasis may at times cause 
bronclnal breathing 

Broiichovesicular Breathing 

This form of breathing occurs where 
tliere is blending of bronchial and vesic- 
ular structures Patliologically, it may 
be in evidence over 

1 Small Consolidations (found m 
pulmonary tuberculosis, bronchopneu- 
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tnonia and atjpical pneumonia) The 
air \esicles immediately surrounding a 
consolidation become distended m order 
to compensate for the affected vesicles, 
when listening over a small consolida 
tion, the blending of the sounds caused 
by both the consolidation and the dis 
tended vesicular structures are heard, 
hence a bronchovesicular quality 

2 Deep-seated Consolidation Cen 
tral pneumonia, where a portion of 
healthy lung overlaps the consolidation 

3 Small areas of pulmonary atelec- 
tasis due to any cause 

4 First and third stages of lobar 
pneumonia, before and after the occur 
reiice of complete consolidation or an> 
other condition that causes partial in- 
filtration of the air vesicles 

5 Diffuse carcinomatosis, enlarged 
bronchia! glands and pneumonoconiosis 

Enipli>6ema(uu8 Breathing 
(Asthmatic Drealhing) 

This form of breathing is alw ays path 
ologic. It IS never heard over a normal 
chest It IS of low pitch, wheezing m 
quality and low intensity Expiration 
IS a httle longer than inspiration and tJie 
mlraresiiiratorj pinse is lengthened 
ihis form of respiration occurs m 
chronic eniph>sema and m asthma, it 
IS heard over the entire chest on both 
sides and. as a rule, is accompanied 

numerous rales 

Cinplosanalous breathing is the re 
suit of chronic overdistention of the air 
vesicles winch causes them to lose their 
c asticit), nnd as a result, tliej arc un- 
able to collapse when necessary Tlie 
accoii)i»an> mg iiifiainmation brings about 
an accumulation of snull amounts of 
^irclion m the vesicles and bronchioles 
I he inspirator) air being forceil through 


the accumulated secretion and narrowed 
tubules, produces a wheezing sound and 
numerous rales The expiratory sound 
IS delayed and very nnicli lengthened 
because the vesicles collapse slowly on 
account of their inelasticity, and also 
because of the plugging of the bron 
chioles, thus taking a longer time for 
the air to leave the lung structure The 
inflamed and thickened bronchioles also 
act as good conductors of sound, there 
by allowing expiration to be heard for 
a longer period than in the normal 
lung Einphj sematous breathing re 
sembles the sounds produced by the old 
fashioned blacksmith’s bellows 

Cavernous Breallimg 
Cavernous breathing is a low pitched 
hollow, distinctly ‘blowing’ sound, re 
scmbling that whicJi can be produced 
by blowing forcibly imo the hollow of 
the cupped hands, the mouth being iicld 
wide open It is heard over a cavity 
with flaccid walls which communicates 
directly with a bronchus Cavernous 
breathing may at times be audible over 
a consolidation overlying a very larg^ 
bronchus or bronchiectasis 

Anipliunc Breath Sounds 
Amphoric breath sounds ire harsh 
nicaihe blowing sounds, the pitch of 
whicli IS much higher than m cavernous 
breatliing A similar sound ma) he 
produced by blowing over the moutli 
of a china jar, or blowing forably mto 
the hollow of the hand with the lip^* 
puckered as if to pronounce oo Am 
phone breathing can be heard over a 
very large, smooth tense walled cavity 
awnmunicating vmh a large bronchus 
It IS also audible over a pneumothorax 
which communicates through a pleural 
fistula with a bronchus The lieight of 
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the pitch depends upon the size of the 
resoniting chamber 

3fctamorpho6ed Breathing 
Tins phenomenon uas described by 
Seitz It IS a modified brondiial breath- 
ing, Uic first part of the inspiratory 
sound IS harsh and bronchial, suddenly 
changing to a softened cavernous or 
amphoric sound and so remaining 


Vocal Resonance 

Vocal resonance is the resounding 
tremor set up by the vibrations of the 
spoken voice as they are transmitted to 
the cliest wall It is conducted to the 
listening ear as an indistinct rumble, 
tlie loudness of the rumble depending 
upon the intensity of the vocal reso 
nance Vocal resonance is to ausculta 



Fi; 11 — a, Cavernous h Araphonc breathing 


throughout expiration, it is due to the tion wiut vocal frenii us is to palpation 
narrowing of a bronchus communicating both being produced by the same factor, 
vntli a cavity namely vibrations set up by tlie spoken 


Interrupted rhythm 

Slight deposits Ml the lungs 

Divided rhythm 

Want of eUsUcity of lung 

Prolonged expiration 

Want of elasticity in the lung and con 
soltdaUon 

Vesicular 

Uncomplicated lung 

Diminished 

Plastic exudations want of elasticity 

Absent breath sounds 

Fluid or air in the pleura, large atelectatic 
area massive pneumonia or plugging 
of the bronchi 

Emphysematous 

iunphysetna and asthma 

Exaggerated vesicular 

Vicarious respiration. 

Harsh 

hfoderate thickening of the bronchial 
mucous membrane. 

Bronchovesicular 

Moderate consolidation or compression. 

Bronchial 

Large consolidation, compressed lung and 
bronchiectasis 

Cavernous 

Canty with Bacad walls 

Amphoric 

Large canty with tense walls. 
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voice The same rules govern the trans- 
mission of sound in both instances 
Production o£ Vocal Resonance 
The vocal cords are set into vibration 
by the spoken voice, which in turn sets 
into vibration the entire bronchial tree 
and the entire bronchopulmonary column 
of air The vibrations are more per- 
ceptible 111 the large bronchi than in 
the smaller ones for three reasons (a) 
Their cartilaginous structure, (b) their 
nearness to the chest wall, and (c) their 
caliber being large, they contain a greater 
amount of air 

^Transmission of Vocal Resonance 
Vocal resonance is. as an instance, un 
usiiall) strong over the trachea because 
of its nearness to the larynx, its large 
caliber accommodates much air, its car- 
tilaginous structure is a good vibrating 
medium and resonator, and the small 
quantity of tissue covering the trachea 
brings the vibrations closer to the ear 
It IS, therefore, evident that vocal 
resonance depends upon 

(o) The miicinl of mr the 
under exainnialion 

(S) The lens, on under e.!neh the ct 
brahng air is held 

(O The eoudilicu aj the overhmg 
ttriietnres through uhieh the tuhratoZ 
sound has to pass 

W Its distance Irani the hrynsr 


(e) The condition of the vocal cords 
Vocal cords that do not vibrate vnll 
not produce vocal resonance 
Technic for Obtaining Vocal Reso 
nance Patient and physician place 
themselves m the proper auscultatoiy 
position The patient's chest is bared 
and he is asked to repeat slowly in a 
deep loud voice, a consonating stock 
phrase such as one one one or ninety 
nine ninety nine, ninety nine while the 
examiner listens carefully as he rapidlj 
moves the stethoscope from one point 
to another and compares corresponding 
points on both sides of the chest 
Vocal resonance is heard with var> 
ing intensity over the different regions 
of the normal chest It is more dis 
tmctly heard over the cliests of persons 
having thm chest walls and deep low 
pitched voices Vocal resonance is gen 
erally louder in children tlian m adults 
because of greater lung tension and a 
more resilient chest wall It is weakest 
m the aged because of the inelasticity 
of the lung and the nonresilience of Uie 
chest, louder in men than in women 
and m the lean than m the fat 

It is more distinct over the right side 
llian over the left, and anteriorly thin it 
•s posteriorly, excepting in the mtra 
scapular region where it is always 
very loud 


Regional Vortotton, of Vocal Rcsoaonc. 
SupraicapHlar Region 


Right 

vS kl!? ‘""‘“"“‘I on 1,1, 

r/ Iona I ,,r U e ^ 

preicRce of tlie trad ca. 


Left 

Weak to the left of the mittdavicuUr li “ 
louder aj the sternal end is appriocJml 


Supraitemal Notch 
Very loud. 


